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Bonneville Project and Transmission System

ALTOCATION OF COSTS
As Basis for Schedules of Rates and Chaqggg
For Bonneville Electric Energy

Predicated upon the Completed Installation in the Bonneville Power Plant
' Ten Main Generating Units, Rated Capacity 518,400 Kilowatts
Maxdimum Capability 582,000 Kilowatts
Transmission Facilities as Required by Bonneville Act

TO: Federal Power Commission
SUBJECT: Allocation of Costs, Bonneville Project
' Columbia River, Oregon-Washington

1, Under the provisions of an Act of Congress approved August 20,
1937 (50 Stat. 731), Pubiic 329, 75th~Congress, hereinafter called the
Act, it is the duty and responsibility of the Federal Power Commission
to make an "allocation of costs"i/, upon the basis of which schedules 6f
rateé and charges for the sale of electric energy generated at the
Bonneville project shall be prepared, fixed, and established. Included
in such allocation of costs will be the entire cost of the facilities
provided solely for power purposes at the Bonneville project; the éntire
cost of the electric transmission lines and substations, and appurtenant
facilities, required by Section 2(b) of the Act; and such share, if any,
of the costs of those facilities at the Bomneville project having Jjoint
value for power development and other purposes, as the Commission may

2/
allocate to electyxic facilities™ . In the process of meking the

-

l/ "Rate schedules shall be based upon an allocation of costs made by
the Pederal Power Commission® -~ Section 7 of the Act.

2/ Last sentence of Section 7 of Acth:
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aforementioned allocation of costs, the Commission will necessarily
determine, as nearly as may be, Wthe cost of producing and transmitting
such electric energy, including the amortization of the capital invest-
ment over a reasonabie period of years®, as required by the Act.

2. Under Section 6 of the Act schedules of rates and charges
prepared by the Adminisirator mist be confirmed and approved by the
Federal Power Commnission before they may becomg effective,

3. In view of the interrelationship between Sections 6 and 7,
and for the convenience of the Commission, the full téxt of these two
sections is quoted below:

‘Sec. 6. Schedules of rates and charges for electric
energy produced at the Bonneville project and sold to pur-
chasers as in this Act provided shall be prepared by the
administrator and become effective upon confirmation and
approval thereof by the Federal Power Commission. Subject
to confirmation and approval by the Federal Power Commis=-
sion, such rate schedules may be modified from time to time
by the administrator, and shall be fixed and established
with a view to encouraging the widest possible diversified
use of electric energy. The said rate schedules may pro=-
vide for uniform rates or rates uniform throughout pre-
scribed transmission areas in order to extend the benefits
of an integrated transmission system and encourage the

- equitable distribution of the electric energy developed
at the Bonneville project.

Sec. 7. It is the intent of Congress that rate sched-
ules for the sale of electric energy which is or may be
generated at the Bonneville project in excess of the
amount required for operating the dam, locks, and appurte-
nant works at said project shall be determined with due
regard to and predicated upon the fact that such electric
energy is developed from water power created as an incident
to the construction of the dam in the Columbia River at the
Bonneville proJect for the purposes set forth in section 1
of this Act. Rate schedules shall be drawn having regard
to the recovery (upon the basis of the application of such
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rate schedules to the capacity of the electric facilities
of Bonneville project) of the cost of producing and trans-
witting such electric energy, including the amortization

of the capital investment over .a reasonable period of
years. Rate schedules shall be based upon an allocation

of costs made by the Federal Power Commission, In com~
puting the cost of electric ensrgy developed from water
power created as an incident to and a byproduct of the con-
struction of the Bomneville project, the Federal Power Com~
mission may allocate to the costs of electric facilities
such a share of the cost of facilities having joint value
for the production of electric senergy and other purposes

as the power development may fairly bear as compared with
such other purposes.

0

4. Section 1 of the Act provides for the completion, operation,
and maintenance of the Bonneville project "for the purpose of improving
navigation on the Columbia River, and for other purposes incidental

thereto", Power development is the only other purpose mentioned in

the Act, and it appears that no other incidental purposes are directly
served by the projectl/. Flood~control benefits are negligible, and

no plan or suggestion has'been advanced for using the impounded waters
for irrigation purposes. Irrigatibn is practiced but little if at all-

in the valley below the dam,

Definitions

5+ The term "Bonneville project" means "ithe daﬁ, locks, power
plant, and appurtenant works" constructed by the ﬁhited States on the
Columbia River at Bonneville, Oregon, and North Bonneville, Washington
(Section 1 of Act).

¥4

During the early part of the construction period the project con-
tributed moderately to unemployment relief; hence that purpose was
served temporarily. It might be observed also that the project
proved to be very valuable for the purposes of national defense.
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6. M“Bonneville transmission system" means the elgctric trans-
mission lines and substations, and facilities and structures appurte- -
nant thereto, which the Administrator is authorized and directed by
Section 2(b) of the Act to construct or otherwise provide for the
purposes set forth in the Act.

| 7. The term "electric facilities" means all of the electric
power facilities and related general facilities required by the Act
for the generation and for the transmission and sale or interchange of
all electfic eﬁergy that can be generated ét the Bonneville project in
excess of the amount required for operating the dam, locks, and
appurtenant works at said project. _

8. "Bonneville FPower Administration" (ébbreviated BEA) is the
name given to the offiéerand organization established in the Debartment
of the Interior for the administration of the Act, under the super-
vision of the Administrator (see references in Appropriation Act for
fiscal year 1941, 54 Stat. 410, and subsequent appropriation acts;

also in Executive Order 8526).

Interest Rate and Amortization Period

9. In the preparation of this report an interest rate of 2.5 per-

cent per annuml/ has been used for all purposes involving interest cal-
culations in connection with the Bonneville project and the Bonneville

transmission system, and 50 years, beginning July 1, 1944, adopted as

1/

=" This interest rate approximates the average weighted cost of money
to the United States obtained by the issuance of bonds durlng the
1l-year period, 1933 to 1943.




-5«

a "reasonable period of years" over which to recover the Government's
capital investment iﬁ electric facilities, as required by Section 7

of the Act. Use of both the 2.5-percent interest rate and the 50-year
amortization period has been agfeed to by the Bonneville Power Adminis-

tration and approved by the Commission.

General Information

10. The Bonneville project was constructed and is being maintained
and operated by the Corps of Engineers, U. S. Army (U. S. Engineer
Department), tnder the direction of the Secretary of War and the super-
vision of the Chief of Engineers., The\power output is delivered at the
plant bus to the Bonneville Power Administrationiandvis transmitted and
marketed by that agency under the direction of the Secretary of the
Interior and the supervision of the pdministrator. Under Presidential
Executive Order 8526, dated August 26, 1940, the Bomeville Power
Administration is also responsible -for the transmission and sale of
electric energy generated at the Grand Coulee project. In addition to
transmission facilities thus far constructed or otherwise provided by
the Administrator for marketing Bonneville power, a larger system has
been partially constructed, principally in the State of-Washington,
for marketing the Grand Coulee power output.

11, Constrﬁ;%ion of the Bonneville project was commenced oﬁ or
about October 1, 1933, under the National Industrial Recovery Act, as
Public Works Adminisﬁration Project No. 28, It was specifically author—

ized by Cohgress in the River and Harbor Act approved August 30, 1935,
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The dam and ship lock were practically completed by June 30, 1938,
and the installation of generating equipment in the hydroelectric
power plant was completed in December 1943, when the tenth and last

. main generating unit commenced operation. It has been estimated that

‘as of July 1, 1944, 97.8 percent of the Bonneville project costs had

been incurred. Temporary deferment durihg the war period of work yet
bto be done results in no appreciable functional impairment df'any_of
the project works. | |
12, Although it had long been recognized that a dam below Cascade
Rapids would be an esseptial feature of any acdeptable general plan for
development of the water resources of the Columbia Basin, the commencing
of construction of the Bonneviile project in the autumn of 1933 was
occasioned by the efforts of the Federal Government to)relieve the pre-
vailing widespread unemployment in the country, and promote recovery
from a business depression of unprecedented severity. The work was
started before project plans were prepared or exact locations for the
project structures determined, and this procedure, while deemed justi-
fied in the circumstances, apparently resulted in somewhat higher
project costs than mightlnormally héve been ‘expected,
13. The Bonneville dam, power plant, and ship lock are located
in and across the Columbia River at Bonneville; Oregon, and North Bonne-
ville, Washington (Mile 145.3)}/, in Multnomah County, Oregon, and

Skamania County, Washington, at Bradford Island near the foot of

}/ Mileage figures indicate river distance sbove the mouth of the river.

)
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Cascade Rapids, and at the head of tidewater; about 42 miles sasterly
from Portland, and 44,1 river miles below The Dalles.

14, The Columbia River rises in Columbia Lake, British Celumbia,
on the western slope of the Rocky Mountains, and flows in a northwesterly
direction about 200 miles %o the mouth of Canoce River at the bighb‘of
the Big Bend, where it makes an abrupt turm to the south, passes the
city of Revelstoke, B. C., flows through very long flat-slope expansions
known as Upper Arrow Lake and Lower Arrow Lake, and after being Jjoined
first by the Kootenay River and then by the Pend Oreille River, crosses
the International Boundary into the State of Washington about 10 miles
‘below frail, B. C. The river distance from Columbia Lake to the Inter-
national Boundary is 460 miles.. Below the International Boundary the
river flows in algeneral southerlj direction entirely across the eastern
end of Washington, and fi1:m a point about 15 miles below the mouth of
Snake River, flows westerly't§ the Pacific Ocean, forming the boundary
between Washington and Oregon. The river distance from the Interna-
tional Boundary to the sea is 750 miles, and the fall in this distance
is 1,286 teet, only about 10 feet of which is below the Bonneville dam.
The Grand Coulee reservoir occupies the 151 milés of river immediately
below the International Boundary.

15. The river drains an area of 259,000 square miles, of‘which
220,000 sguare miles is in the United States. Its principal tributaries
in Canada are the Kootenay and fend Oreille Rivers:; and in the United
5 '~tes, che Snake, Willamette, Cowlitz, Spokane, Deschutes, Lewls,

' Yakima, Okanogan, Wenatchee, Chelan, and John Day Rivers.




Stream Flow at Bonneville

16. During the 65-year period ended September 30, 1944, the flow
of the Columbia River at Bonneville is estimated to have ranged‘from a
minimm of 35,000 cubic feet per second (abbreviated c.f.s.) on Jam-
ary 8, 1937, to a maximum of 1,170,000 c.f.s. on June 6, 1894, ag the
peak of the greatest flood of record. The average fld# at Bonneville
during this 65-year period was 205,500 c¢.f.s.

17. The record high and low flows are now only of historical
interest, a&s existing storage in the basin, principally at Grand Coulee
but also at Flathead, Kootenay, and Chelan ILakes, will result in a more
nearly uniform flow in the future, It may reasonably be expected,
however, that hereafter the average flow at Bonneville will approximate
the 205,500 c.f.s. heretofore experienced, or perhaps be slightly less

on account of the increasing use of water for irrigation purposes,

The Project Works

18. The Bonneville project works consist of the dam and reservoir,
ship lock, power plant, fishways, and appurtenant works, including
transformers and other electrical equipment necessary for delivery of
the power output to the Bonneville Power Administration.

19, Exhibit 1 herewith shows the entire stretch of the Columbia
River affected by the Bonneville project; also the project works om a
site map; cross sections through the ship lock, spillway dam, and power-
house; a sketch plan of the ship lock; and a small scale map indicating

the extent of lands acquired by the United States for project purposes.
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kxhibit 2 is an serial photograph of the project works, taken from the
Oregon side of the river and from a point & short distance upstream
from the project works. The spillway dam is near the right side of
the photbgraph, and the power plant and ship lock are in the left
foregrbund.

207 The dam is a gravity-type concrete spillway stfﬁcture, with
crest or gate sills at elevation 24. It extends across the main channel,
from the Washington shore to Bradford Island, and is 1,090 feet long.

It has & base width of about 200 feset an& & maximum height of 170 feet.
Piérs 10 feet thick and spaced 60 feet center to center proéide 18 gate
openings, each 50 feet wide. The normal operating level of the reser—
voir is elevation 72; but the spillway gates, supplemented by stop logs
as & wartime expédient, permit of temporary operation at levels up to
elevation 7&£/e~ The spillway has flood discharge capacity of 1,600,000
cefe8., which is 37 percent greater than the peak discharge of the
record flood of 1894, ‘

21, The ship lock, with chamber width of 76 feet and clear length
of 500 feet, lies along the Oregon shore. The depth over the lower
| sill at extreme low waber is 24 feet., Since completion of the lock late
in 1937 it has been possible for‘ocean-going vessels to ascend the
Columbia River to The Dalles (iile 189.4). Under normal eperation; with
pbol elevation of 72, thermaximum 1ift of the lock is about 62 feet.
With the reservoir at eleiation 78, as at present, the maximum 3ift is

about 68 feet; No large lock in existence has a higher lift.

Y

The present top-of-gates elevation is 79,
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22, The powerhouse extends across Bradfqrd Sloughl/ from the river
wall of the lock to Bradford Island. It is about 1,500 feet downstreanm
from the spillway dam, and an earth dike on the island connects it with
the dam, thus completing the barrier, The powerhouse is equipped with
ten main generating units, two of which have rated capacity of 43,200
kilowatts each and the remaining eight, 54,000 kilowatts sach, at 0.9
power factor; but these are merely nominal capacities. Actually the
two smaller main units are capable of generating 55,000 kilowatts each
and the larger units, 59,000 kilowatts each. In addition there is a
4,000-kilowat£ house unit which is not operated for commercial purﬁoseso
The ten main generating units, with combined maximum capability of
582,000 kilowatts, are available for commercial operation. It is expected
that they will bperate under a head of from 68 to 70 feet during periods
of extreme low flow, with the reservoir at elevation 78 to 80. |

23. E&ch mein generating unit is driven by a 5-blade Kaplan pro=-
peller-type runner, the blades being automatically adjusted by governor
control to the pitch or angle of best efficiency. There is nothing
unusual about the generatorsraxcept their large size.

24. Three-phase 60-cycle current is generated at iB,SOO volts,
nearly all of which is stepped up.by traﬁsformsrs, located on the upper
deck of the powerhouse, to 115,000 volts or 230,000 volts, as desired
by the Bonneville Power Administration for transmission. The high-

tension switching equipment is on the roof of the powerhouse.

1/

=" Bradford Slough is the name applied to the chute of the river between
Bradford Island and the Oregon shore.
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25, Four fish ladders and three fish locks, referred to collec=

tively as fishways, providé for ﬁhe migrations of f&sﬁ;back and forth
past the dam. One of the fish ladders is at the Washington end of the
spillway dam; another is on Bradford Island at the other end of the dam;
a third starts at the powerhouse, extends to Bradford Island, and thence
to the upper pool; and the fourth, which is detached from the other
proJject structures, is on the Oregon side of the river. Fish locks ars

located at either end of the spillway dem, and adjacent to the river

wall of the ship lock. These locks operate like navigation locks.

Pool Elevations

26, The Bonneville project was designed for ndrmsl operation of
the reservoir at elevation 72, but with provision for it to rise above
elevation 80 for brief periods during great floods, when the tailwater
would also be very high. At present the reservoir is belng operated at
elevation 78 as a war emergency measure, but the Office of the Chief of
Engineers has ruled that after the emergency has passed, normal opera-
tion at elevation 72 shall be resumed.

27. It is assumed,‘after discussion with the Deputy Chief of
Engineers, that in event of grave national emergencies in the future,
the reservoir will be operated as at present if necessary; that is, at
elevation 78, or possibly at elevation 80, It would appear that a
recurrence of the record léwaflow conditions of 1936-37 would éonstiw
tute an emergency Justifying operation of the reservoir at the higher
level, but necessity for doing this is not expected to arise more than

twice during the next fifty years,
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‘ 1
Bonneville Prqjgct Costs—/

28, Bonneville project costs incurred to June 30, 1944, including

interest during construction at the rate of 2.5 percent per annum, are

as follows: For navigation facilities, $5,784,055.16; for power facili-

ties, $37,681,648.33; and for facilities having joint ialue for naviga-
tion and power development, $40,243,726.84, Additional costs estimated
o be'necessary after June 30, 1944, to complete the projéct, including
interesﬁ during construction on the same basis, ars as follows:
Navigation facilities, $750,459.94; power facilities, $658,613.025 and
joint facilities, $492,368.62. Combining these figures, the anticipaﬁed
final project costs may be stated as folléws: . |
Navigation Facilities . + o o « « § 6,534,515.10

"Power Facilities o ¢ o o o o o & 38,340,261.35
Joint Facilities ¢ o o o o o o o o 40,736,095,46

L 2

Grand Totel + « o o+ o o o  §$85,610,871.91

29. Included in the costs incurréd through June 30, 1944, is
interest during construction‘as follows: Navigation facilities,
$292,972,.28; power facilities, $1,258,782.59; and joint facilities,
$1,980,775.33. |

30. Included in the anticipated final costs shown above is inter-
est during construction as follows: Navigation facilities, $302,237.22;
power facilities, 31,266,913661; joint facilifies, $1,986,853.95; total,
$3,556,004.78. The projéct éosts are shown in greater detail on
Exhibit 3, to which attention is invited.

é/ Gross capital expenditures, plus interest during construction.
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3lLs The base costs were taken from the records of the U. S. Engi-
neer Department at the U, S. Engineer Office, Portland, Oregon, by the
Commissionfts supervising accountant of the San Francisco Regional
Office, who was detailed to duty temporarily with tthChief Engineer on
this investigation. He computed the interest during construction as
shown in this report. The Bonneville project costs are keplt accuratvely
and capably by the U. S. Engineer Department, in accordance wiﬁh this
Commis§ion's Unjiform System of Accounts, as reperted to the Chief Engi-

neer by the supervising accountant.

Transmission

32. Construction of tranamission facilitdes rér marketing elec-
tric energy generated at the Bonneville project in the manner contem~
plated by Section 2(b) of the Bonneville Act was commenced by the
Administrgtor during the fiscal year 1939, and the system necessary for
this purpose was aboub 70 percent completed by July 1, 1944,

33. By Executive Order 8526, dated August 26, 1940, the President
designated the Bonneville Power Administrator as marketing agent
respongible for the transmission and sale of power and energy generated
at the Grand Coulee project in excess of power requirements for opera-
tion of that project, including its irrigation features., The Adminis—
trator has since been marketing power produced at both the Bonneville
and Grand Coulee projects over transmission facilities construcled under
his supervision, with funds appropgiated faor the Bonheville Power

Administration. Combined BPA expenditures for trensmission lines and
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substations, and facilities and structures sppurtenasnt thersto,
required by Section 2(b) of the Act, and similar facilities constructed
under lxecutive Order 8526, totaled 3?6;l06,309£/ as of July 1, 1944,
as reported by BPA, and that agency expects the gltimatg capital cost
thereof to exéeed $164,000,000,

Costs Already Incurred for, and Estimated

UlTinate Cost ol, Bohneville Transmission
Facllities Required under oection elbj of Act

34, At the request of the Chief Engineer of this Commission, the
Bonn&ville Power Administration mede & study for the purpose of deter-
sining the probable ultimate capital cost of the transmission system
required by the Act for marketing the total power output availsble for
sale from the Bonneville plant. The results of this study were well pre-
gented b& the Chief of the BPA System Development Section in a memorandum
dated July 19, 19445/@ Accompanying the memorandum are two exhibits
entitled #Transmission System for Marketing Power from Bonneville Dam®,
-showing the existing and proposed facilities, both geographically and
diegrammgbically. In msking thls study, the Bonneville;drand Coules
transmission faciliﬁiés\referred to above were divided into two principal
parts, one for marketing Grand Coulee power and the other for m&rketing
Bonneville powsr. It was found thist the division follows natural lines,
end that the Bonneville portion ®includes the area which under postwar

~ conditions can easily absorb the total cutput from Bonneville®,

1 R . \

Y Gross expenditures %o July 1, 1944, $76,106,309, comprised of:
Net plant in service, $69,978,467; retirements, $1,147,481; and
construction work in progress, $4,980,361,

2
Y Exhibit 4 attached to this report.
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35. The capital costs of the transmission facilities were taken
from BPA Work Order records covering those facilities already constructed
and under construction, and from engineering estimates with respect to
facilities planned for construction to complete the Bonneville tfans-
mission system, |

36. Due p;incipally ﬁo wartine restrictions applying to materials
and manpower, the transmission system required by the Act has not
advanced to the stage that might reasonably have been expected under
normai conditions. It has been found impossiblé during the past three
“years to build‘certain feeder lines or to cpmplete substations and
other facilities'according to normal standards. Large expenditures
for accomplishing these purposes, particularly for the installation of
:additional transformer caﬁacity and synchronous condensers in existing
substations, and related facilities required to complete the system,
will\bé necessary, but it is probable that the greater part thereof
will be deferred until after termination of the war.

| 37. A summary of the BPA estiﬁate of the cost of the Bonneville

transmission system is shown below:

-

Summary

Total Investment in Transmission
and General Facilities

l. 230—kv lines and SubS'bationS e o ¢ 6 o © ® 0.6 O $12,851,960
2, 115-kv lines and substations « o « « o o« & o o o 20,095,279
3‘ Subt'ransmiSSion 6 & o o o & 6 @ 6 & O ¢ 6 ¢ & e 2,891,658
4, Miscellaneous customers! connections . « o + « » 1,250,000
50 Subtobal o o ¢ 5 ¢ o 0 s e s 6 8 6 e o $.57,088,89:
6. Substation, site, and building improvements . . 2,804,344
7. % Bstimated cost proposed Administration Bldg. . 912,500
8+ Other capital investments (5% of Item 5) . . . . 1,854,445
9, Total o o o ¢ o 5 s 0 6 6 o 6 s o 2 o + o $42,000,160
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38. Information regarding the facilities listed above, and the
estimated cost thereof, may be seen in greater detail by reference
to Exhibit 4 hereﬁth.

39. At the time the aforementioned study was made, it was
expected by the BPA steff that the transmission facilities then con-
structed and under construction in the Bonnsville market area (see
drewing 24992 attached to said memorendum dsbed July 19, 1944 =
Exhibit 4 of this report), as covered by BPA Work Orders and engineer-
ing estimates, would cost $30,794,56L. Actual capital costs incurred
therefor to and including June 30, 1944, totaled $29,677,921. Between
dune 30, 1944, and March 4, 1945, BPA incurred additional costs in the
amount of $80,989, and on the latter date estimated that still further
eﬁcpenditures totaling only $1,100 would be required to complete the
faciiities, making the total cost thereof $29,760,010, or 3.36 percent
less than the estimated cost of §30,794,561.

40, Included in the BPA costs incurred to June 30, 1944,
($29,677,921), is the entire cost of the two Bonneville-Vancouver
éBO-k;vrtrananﬁ.ssion .‘Lilnejs‘9 $1,971,277. These fa@il.ities are not used
exclusively by the Bonneville project, although at times of ménthly
peak demand nearly thres~fourths of the power carried thereby has on
occasion come from Bomneville. Obviouely it would pob be equitable
to chargs the entire cost of these lines against the Bonnsville
trensmission system, but in view of the fect that they ere primarily

Bomneville facilities, and after consideretion of other relevant facis,
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i1 has been concluded that three-fourths of such costs might justi-
fiably be borne by Bonneville. Hence, to give effect to thlis change,
$492,819 should be dedﬁcted from the costs incurred to June 30, 1944,
as reported by BPA.

41, Included also is the entire cost of the Vancouver-Kelso
230-kv line, $1,720,360. This line, like the two Bomnevlille-Midway
lines, half the cost of which is to be bome by the Bonneville trans-
mission system, serves to comnect the Bonneville power system with
the Grand Coulee system. It is deemed consistent and reasonable,
therefore, to give to the Vancouver-Kelso line the same treetment as
that accorded the two Bonneville-Midway lines; that is, charge half
of the cost thereof against the Bomneville transmission system. Hence, ,
& deduction of $860,180 from the BPA costs as of June 30, 1944
(429,677,921), appears reasonable.

42, The sum of the deductions from the costs incurred to June 30,
1944, for 230-kv facilities, as treated separately in paragraphs 40
and 41 above, is $1,352,99%.

43. It will be observed that the Bonneville Power Administration
has included an item of $912,500 in the cost of facilities which that
agenéy proposes be charged to the Bonneville transmission system,
this amount representing one-fourth of the estimatéd cost of a new
adudnistration buildiné which BPA desires to construct in Portland.
BPA is now renting all or parts of seven different buildings in Port-
land, and it is believed that the rent paid therefor, together with
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the cost of maintaining taxicab service between buildings, the value
of time lost in going from building to building, and other expense
incidental to the ocoupancy of so many buildings'in different parts
of the city, would abundantly Justify the-construction‘by'the United
Stetes of a suiteble administration building. However, the rents and
all of the other costs referred to above are provided for in the BPA
estimate of annual financial requirements (annual costs) for the Bonne-
ville transmission system, and the estimated undt cost of Bonneville
energy is based in part upon such anmusal costs, If the Administration

building should be constructed, the anmual costs thereon would be less
than the corresponding expense now being borne by BPA due to the fact

, that no such building is available, Hencé no part of the estimated -
cost of the building should now be charged bo the Bonneville transmis-
sion system. When the building is constructed, an appmpmate part

| of its cost may be charged thereto, but this will result in no increase |
in Bomnevillets financial burden. |

44, Ttem 8 of the BPA summary, $1,854,445, is simply 5 percent of

the Item 5 subtotal of $37,088,897. In view of the deduction of
$1,352,999 from the costs of 230~kv facilities and hence from the
3375688,897, a cdrresponding revidion of Item 8 might appear to be in
order. Upon the assumption, however, that the $1,854,445 18 a judgmens
figure, deemsd by the BPA staff as desirable for inclusion to cover con-

vingent costs not now predictacle, this amount is left in the estimate.
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45. Although no deductions from the costs incurred by BPA i‘of
115-kv facilities are being made, it seenﬁ well to point out that the
Raihiernl.ongview lines Noée 1 and 2 are not used exclusively for
marketing Bormeville power. 7

46, Other joint-use facilities, the entire cost of which is
charged to the Bonneville transmission system, are the switching faeil-
jties at North Bonneville and at the J. D. Ross substation ard the
warehouse and shop at the latter substation.

47, Since the study referred to above was completed, the BFA
staff has advised the Chief Engineer that 757,000 should be added o
the estimate to cover certain incremental capita.l costs necessary to
provide tap lines and substation facilities for making available a
substantial part of the Bonneville secondary energy for servicing
electric boilers expected to be used principally by the pulp and paper
_'industry‘, this amount being in addition to allowances previously made
in the éstima"oe for the delivery of secondary ener;gy to other classes
of customers. |

48. Giving effect to the changes dealt with in paragraphs 39 to
43, inclusive, anci paragraph 47, the estimated cost of the Bonneville
transmission system and related general facilities may be stated in

revised form as follows:
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Revised Cost Summary

Bonneville Transmission System and Related Facilities

Ae Facilities constructed or under construc—
tion as of June 30, 1944:

1. Actual costs to and including

June 30, 1944, as reported by BPA . . $29,677,921

2. Deductidn (see paragraph 42) ...

3. Costs incurred to and including
June 30, 1944, chargeable to
Bonneville transmission system .

4, BPA estimate of costs necessary for
completion of those facilities
covered by Item 1 above which

.. 1,352,999

. . $28,324,922

were incomplete as of June 30, 1944 . 82,089

5, Indicated final cost of Bonneville
transmission system facilities
constructed or under construction
as of June 30, 1944 . . + ¢ ¢ &

B. Facilities the construction of which had not
~ been commenced as of June 30, 1944:

1. BPA estimate of the cost of-such
facilitiesSs o o ¢ « o o o ¢ o o o

2. Deduction (see paragraph 43) . . .
3. Revised estimate « « « o o « + .+ &

C. Revised estimate of cost of Bonneville
transmission system and related facilities

¢ °© e s o & o & $28,407,011

312,622,625Zg

. . 912,500

v e e e e e e 11,710,125

c e e e e e . . $40,117,136

1 ~
Z; This $1,352,999 was deducted from the costs of 230-kv transmission
lines the construction of which was completed prior to June 30,

1944,

2 $42,660,186 plus $757,000, minus $30,794,561.

The cost of facili-

ties condtructed or under construction as of June 30, 1944, was
estimated by BPA at $30,794,561. Items B-1 and B=3 above include

the §757,000 referred to in paragraph 47.

—
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49, It is probable that the total of $40,117,136 shown above is’
more money than will be required to provide a transmission system,
with the necessary appurtenant facilities, to meet the requirements of
the Act in all réspects. The reasons prempiing this statement are as
follows: (a) the estimate includes a large arbitrary item of $1,854,445
in the nature of a provision for contingencies; (b) with the Bonnéville
transmission system morse than 70 percent completed, experiencelhas
shown the actual costs to be 3.36 percent less than the BPA estimate;
and (c) it is expected that practically all of the remaining costs
will be incurred after termination of the present war, when the con-
struction cost level will probably be lower than at present. It is
recommended, therefore; that tﬁe Gommiésion proceed under the assumption
that the aggregate cost of the transmission lines and éubstations, and
facilities and structures appurtenant thereto required by Section 2(b)
of the Act, will bs $40,000,000.

50. Costs incurred to and including June 30, 1944, for Bonneville
transmission facilities as reflected in the revised cost summary, para-
graph 48 above, total $28,325,000 in round figures. Deduction of this
figure from the assumed ultimate cost df the Bonneville transmission
system ($40,000,000) leaves $11,675,000 as the indicated amount necessary
to be expended in the future to complete the system., It is assumed

that this remaining investment will be made during the five fiscal years
1945 to 1949, as follows: )

1945 o o v o o o o $ 82,000
1946 e 0 ¢ ©o o & o 1,000,000
1947 « « o ¢« o« o 3,700,000
1948 e & €€ o & o6 o 4’ SOO’OOO
1949 e ¢ ¢ o o & o 2’393 gooo

Total o + o + o o $11,675,000
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%

Commission’s Interim Allocation Order
of February 8, 1938

51, The rate schedules now in effect were fixed and established
after announcement of the Commission's interim order of February 8,
1938, which was adopted at a time when only two of the ten ﬁain gener-
ating units had been installed, and when it was "impossible to deter-
mine . . . the cost of the remaining e%ght generating units, repre-
senting about 80 percent of the probable ultimate installation®, or of
the completed Bonneville. project. The Commission made é'conditional
determination in said interim order to the effect that uwltimately power
development may fairly bear 32.5 percent of the cost of facilities
baving joint value for the production of electric energy and other pur-

poses, "this percentage being subject to revision and readjustment by

the Commission from time to time, on the basis of facts and circumstances

obtaining at any time'.

52. TInasmch as the Bonneville prpject‘is substantially com~
pleted, with its "ultimate® power installation in operation, and the
Bonneville transmission system is well advanced toward completion,
it appears that the Commission's interim allocation of costs nade
early in 1938, before any costs had been incurred for transmission
facilitiés, should now be superseded by a Commission determination
.and allocation of costs made on the basis of the facts and éircum1§
stances obtaining at this time, and taking into consideration esti-

mates of capital costs yet to be incurred.
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Controlling Provisions of the Act

53, Under this heading reference will be made to those provisions -
of the Act which seem to require consideration by the Commission in the
discharge of its principal responsibilities under the Act, particulerly
the making of an allocation of costs, as a baais for fixing and estab-
lishing schedules of rates and charges for the sale of Bomneville power,
and the related matter of confirming and approving rate schedules pre-
pared by the Administrator. Such comment and discussion will be
inserted as may seem to be appropriate;

54, In Section 1 of the Act, the Congress authorized and directed
the completion, operation, and maintenance of the dam, locks, powen
plant, and appurtenant works (which Congress called the Bomneville
project), then under construction on the Columbia River st Bonneville, v
COregon, and North Bonneville, Washington., It is stated tﬁeréin that
the Bonneville projecf as thus authorized is ®for the purpose of
improving navigation on the Columbia River, and for othér purposes

incidental thereto®. Thus, with this legislative determination, the

question as to the primary purpose of this project is a settled maiter.
55. One of the Yother purposes" for which the project was con-

structed is first revealed in Section 1, where provision is made for

a power plant, as an important feature of the project works -- a

facility "for the generation of electric energy é/.

Yy

No other incidental purpose is mentioned in that Act.
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v56. In Section 1 reference is also made to the #Bonneville power
administrator®, and in Section 2(a) appointment of the Administrator
by the Secretary of the Interior is authorized and directed; and the
Administrator's duties are specified. Among other things he is charged
with responsibility for making arrangements for the transmission and
sale of ell electric energy geénerated at the Bonneville project, except
the part thereof required for the opsration of the project works.

57. In Section 2(b) of the Act the Administrator is authorized
ané directed "to provide, construct, operate, maintain, and improve such
electric transmission lines and substations, and facilities and structures
appurtenant thereto, as he finds necessary, desirable, or appropriate
for the purpose of transmitting electric energy, available for sale,
from the Bonneville—project to existing and potential markets, and, for
the purpose of interchange of electric energy, to interconnect the Bonne-
ville project with other Federal projecits and publiciy’owned power
systems now or hereafter constructed.® Here is found a specific requife-
ment of the Congress that the Administrator provide a transmission system.
For what purpose? For the transmission and sale or interchange of

electric energy generated at the Bonneville project; to encourage the

widest possible uss of all electric energy that can be generated at
Bonneville; to provide reasonable outlets for such energy; and to pre-
vent the monopolization thereof by limited groups.

| 58, In Section 3 of the Act, the Congress defines the terms

Mpublic body" and "cooperative®, and in Section 4 provides that at all
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times in disposing of electric energy generated at the Bonneville proj-
ect, the Administretor shall give preference and priority to public
bodies and cooperativea. Sush public bodies and cooperatives supply
electric service to their members as‘nearly as possible at cost.
Clearly, it was the intent of the Congress that the electric enexgy
generated at the Bonneville project be disposed of to these public
bodies and cooperatives, and to other purchasers, as nearly‘as possible
2% cost. In pfoviding for the production of electric power at the
Bonneville project, it wes not the intent of the Congress that the
Federal Government should profit thereby at the expense of the people
within economic transmission distance of the power plant; and it is
egqually clear, as will appear hereinafter, thet it was the intent of
the Congress that the power output of the Bonneville project should
not be sold below cost. |

59. The Congress, as appsars from Section 4(d) of the Ach, con-
templated supplying electric sérvice, particularly through publiec
bodies and cooperatives, to the people of the States "within economic
transmission distance of the Bonneville project®.

60, In Section 5(a), the Act refers to such rate schedules as
the Federal Power Commission may apprové, and subject thereto clothesg
the Administrator with power to negotiate and enter into contracts for
the sale at wholesale of electric energy generated at the Bonneville

project.
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61, Sections 6 and 7, particularly the latter, are of paramount
importance in connection with the matter of cost allocation, and for
that reason these two sections have been quoted in full in paragraph 3
of this report. In Section 6, after making the Federsl Power Commis-
sion responsible for the confirmstion and approval of rate schedules
prepared by the Administrator, the Congress added the following require-
éants W, , rate schedules . . o shall be fixed and established with a
' view %o encouraging the widest possible diversified use of electric
energy® -- epparently the only limitation on the Bonneville service
area being that the eénergy must be marketed “within economic transmis-
sion distance of the Bonneville project (Sectidn 4-3), The rates,
based upon the allocation of costs which the Commission is to make,
should be as low as practicable in order nost fully to achieve this
important objective, /

62, Settion 7 of the Act expresses the intent éf the Congress
that rate schedules shall be determined with due regard to and predi-
C&ted'upsn the fact that the electric energy is generétéd as an inci-
dent to the construction of the Bonneville dam for the purposes set
forth in Section 1 of the Act (see paragraph 54 above).

63, " Section 11 of the Act authorizes the appropriation, out of
woneys in the Treasury, of such sums as may be necessary for the %in-
stallation of equipment and machinery for the generation of electrie
energy and facilities for its transmission and sale',

64, It has been observed that it was the intent of the Congress

that the rates charged for electric energy gerierated at the Bonneville
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pr@jé@% should be as low ag practicable. It is clear, however, that

it was also the intent of the Congress that the rates be so fixed and
satablished as to produce sufficient revemue to cover the cost of the
energy delivered to markets within economic transmission distance; that

is, the comwbined cost of production end transmission. The Act provides

for the accomplishment of this purpose by requiring that "Rate sched-
ules shall be drawn having regard to the recovery . . . of the cost of

producing and transmitting such electric energy, including the amorti-

zation of the capital investment%/ over a reasonable period of years®j
and provides further that "Rate schedules shall be based upon an allo-
catdon of costs made by the Federal Powser Commission® %m another
mandatory provision. Then follows in the last sentence of Section 7
‘& pevmissive provision, whicy says that in computing the cost of the

incidental byproduct electric energy, the Federal Power Commission

may allocate to the cost of electric facilities such a share of the.
cost of facilities having joint value for the production of electric
energy and other purposes as the power development may fairly bear as
compared with such other purposes.

65. The schedules of rates and charges must of necessity be based
upon the sum of the costs of the generating facilities and the trans-
mission facilities, inasmuch &s the rates mst be designed to provide

sufficlent reveme to insure recovery of all costs in beth of these

i/ The combined capital investment in electric facilities for the
generation and transmission of Bomneville energy, including such
a share of the cost of joint-use facilities at the Bounevills proj-
ect as the Commission may allocate to Telectric facilities®.
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categories. The generation component of such aggregate costs will
include such part of the cost of joint facilities at the Bonneville
project as the Commission may allocate to "electric facilities®,

66, Thus it is seen that the %allocation of costs"™ to power
referred to in Section 7 of the Act will be comprised of three parts:
(2) the entire cost of the power plant and such other costs at the
Bonneville project as are chargeable directly and wholly to power
development, including the cost of step-up transformers and other
electrical equipment necessary for delivery of ﬁhe power output to the
Aoministrator; (b) such part of the cost of facilities at the Bonne-
ville project having joint value for the production of electric energy
and other purposes -as the Commission may allocate to the costs of elec—
tric facilities; and (c) the entire cost of the Boﬁneville transmission
system, thus far partially constructed by the Administrator andito be.
completed by him iﬁ accordance with thé requiremsints of Section 2(b)
of tﬁe Acte o | |

Rate Schedules Now in Effect

67. Five schedules of rates and charges for the sale .of power
and energy produced at the Bonneville project, prepared by the Adminis-
trator and confirmed and approved by the Commission in accordance with
the Act, ere now in effect, They are designated as Schedules A-3, C=3,
E-2, F=2, and H-2. An analysis of the BPA ﬁublication, BSales of Elec-
triec Ensrgyﬂ; showing data for the wonth of June 1944 and for the
fiscal year 1944, indicates that if each customer had taken service
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chxriﬂg the entire fiscal ysar under the achedule apﬁlying to the customer
. in June l944y , the sales for tvhat ﬁscgl year, by rate schedules, and
the approximate average revenue per lcl;lawgtt—hour for energy sold under
each schedule, would heve been gs shown in the following tabulation:

F ——— :
Bomneville-Grand Coulee
Bonneville Energy Sales Revenue Approximate
Rate % of %4 of Average Revenue
Schedule (1,000 Kwh) Total  (Dollars) Potal (Mills per Kwh)
(1) (<) 3) {4) o) (o)
A-3 5,294.8 0,06 14,296 . 0,07 2,70
C=3 6,950,962.3 80.82 15,843,194 77.65 2,28
E-2 107,388.5 1.25 374,786  1.84 3.49
F-2 216,476.9 - 2,52 870,237 4,26 4,02
H—2 199,722.2 9.30 1,999,306 = 9.8 2,50
Subtotal 8,079,844,7  93.95 19,106,819  93.62 2.36
- Exchange 520,609.7 . 6,05 1,301,524 6,38 2.50
.2 ‘
Total / 8,600,454.4 100,00 20,408,343 100,00 2.37

68° It will be observed from the above -tabulation that about 81
percent of the Bonneville-Grand Coulee energy sales during the fiscal
year 1944 were under rate schsdule C-3, the kilowatt-year firm power
schedule; gndvthat 9.3 percent were under schedule H-2, the so-called
%dump power' sche_duleo The average of 2.37 mills shown at the bottom
of column (6) is about the same as the average revenue received per
idlowatt-hour for all Bonneville-Grand Coulee energy sold during the |
fiscal year 1944, as reported by ths Bonneville Power Administration.

}/ Data for month of May instead of June were used in a few c'asés_.

2/ Data in this tabulation differ slightly from those reported by BPA
on FPC Form No. 1, which shows ensrgy sales of 8,671,091,375 kilo~
watt<hours in the fiscal year 1944.
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69. The salient facts relating to each of the schedules of rates
and charges now in effect ere swmarised belows

() Scheduls A-3 applies to Rgt-site prime power®,
availeble To customers within 15 miles of the Bonnsville
power plent. The rate is $14.50 per year per kilowatt of
billing demand, which, for high load factor powsr, is the
lowest of the several rates. Customérs teking service
under this echedule mist either consume it within 15 miles
of the power plant, or if ths energy is purchased for resale
the principal pert of it must be utilised within the ares
‘80 defined. Thus far only two customsrs, both publis :
agencies, have taken service under this schsdule. Their
. power requirements aref small,

~ (b) Schedule C-3 applies to prime powsr delivered from
the Bomneville transmission system. The rate is $17.50 per
year per Edlawatt of billing demand, It is eepssielly
adapted to the requirements of customsrs whe utilize power
at high load factor, and for this reason the metallurgical
and chemical industries and the large electric utilities
take service under it. 'The average reveme per kilowatt-
houirr received for energy sold under this scheduls during the
fiscel year 1944 was less than that under any other schedule.
Mach the greater part of the power produced at the Bonne-
ville project is now sold under Schedule (=3,

(¢) Schedule E-2 is available only to customers who
purchase power for resale to ultimatse consumers, or t0 cuse
tomers using power for irrigation pumping or drainage
pumping, It applies to the sale of firm power either at
site or from the transmission system. The schedule contains
a two-part rate, the demand charge being 75 cents per month
per kilowatt of billing demsnd, and the energy charge 2 mills
per kilowatt-hour for the first 200 kdlowett<hours per kkilo-
watt of billing demand, and 1 mill per kiloweti~hour for addi-
tional emsrgy taken. Thia schadule is adapbed to low load
factor use. It contains & provision which limits the charge

_ in &ny month, to public bodies and cosperatives, to not more
then 3.5 mills psr kilowatt-hour during & load development
period. A purchassr mist take at least 90 psrcenb of his
monthly energy requirements from the Bonneville Power Adminis-
tration, or be billed on that basis, to quelify for this rats.
This schedule also eonteins a special fé:te s demand charge of
$4.50 per year per kilowatt of annual meximwm demand, energy
charge same as ebove, applicabls to pﬁer gold for irrigaﬁon
pumping or drainage pumping, At present most of the BFA ssles
to publicly owned distributors are under this rate.
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(d) Schedule F-2 applies to the sale of prims power at
site or at any point on the transmiselion system designated by
the Administrator. This rate is adapted principally to the
sale of power for stand-by purposes, and to the requirements.
of low load factor and medium load factor industrial and
commercial customers., The demand charge is 75 cenbts per
month per ldlowatt of billing demand, and the energy charge
is 2.5 mills per ldlowati~hour for the firet 360 kilowatt=
hours per kilewatt of monthly billing demand, and 1 mill per
Ikklowatb=hour for additionsl energy. The features of this
scheduls relating to irrigation and drainsge pumping are
similar o those contained in Schedule E-2. Alse there is a

~ special rate of 5 mille per kilowatt-hour during a development
period, applicable to sales to public bodies and cooperstives
purchasing thelr entire power requirements from BPA. The

. provisions of Schedule E-2 are more liberal in this respect,
however, and for this reason nearly all of the public
agenclies have shifted from Schedule F-2 to Schedule E-2,

 (¢) Schedule H-2 applies to the sale of ®dump energy®
to customers maintaining generating facilities adequate to
their own needs or having firm contracts for stand-by power
from other sources. ¥Dump energy® is defined as energy that
may be generated from water that would otherwise be wasted.
The points of delivery and the voltage at which the power is
to be delivered are designated by the Admwinigtrator. The
rate for #dump energy¥ is 2.5 mills per kilowatt~-hour,
This schedule also applies to emergency service, and is
available to customers having their own generating facilities
and rendering emergensy service to BPA on a reciprocal basis.

'

) Powsr Available at Bonneville Plant Bus
and Bstimated Avergge Annual Deliveries to Customers

70. The operative date, name plate rating, and maximum capabil-
ity of each of the main generating uﬁits, together with the rated
plant capacity end maximum plant capability, are shown in the follow-

ing tabulation:
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Bonneville Power Installation

' Cunmlativ
Unit Operative Name Plate Maxd mm Maxiwum
No. Date Rating Capability Capability
\ , (kv) (kw) (i) .
€3] Q) 3) (4] &)
. - 0 :
0 9=28-37 4,000'/ - . , e
2 6-6-38 43,200 55,000 55,000
1l 7~18=38 - 43,200 55,000 110,000
4 12-23=-40 54,000 59,000 169,000
3 1=9-41 54,000 59,000 228,000
5 9=b=dl 54,000 59,000 _ 287,000
6 5=18-42 54,000 59,000 346,000
7 3-31-43 54,000 59,000 - 405,000
8 6=15=43 54,000 59,000 464,000
9 9<15~43 54,000 59,000 523,000
10 12-14-43 542000 : 59!000‘ 582,000
Total - Units 1 to 10 518,400 582,000 582,000
5/ House unit.

ai——Ea —i
— e =

71, The ten water wheals are alike in all respects but the gener-
ators of Units 3 to 10 have slightly greater over-gll vertical dimen-
sions than those of Units 1 and 2, and héve greater capability, as shown
by the above table, The tops of all of the generatoré were set at the
same elevation, so that the difference in verticel dimensions would not
mar the symmetry of the powerhouse interior. It will be observed that
as indicated by the name plates, all of the units are underrated,

Units 1 and 2 much more so than the others.
© 72. Assuming thab the Bonneville and Grand Coulse projects will
- be operated in coordination both hydraulically and electrically in such

menner as to obtain the maximm amount of prime power from the two
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‘plants, and taking account of the effects of existing storage in the
basin, the Bonneville Power Administration has estimated the Bonneville
prime power at 403,000 kilowatts at the plant busi/e This figure is
based upon a reguiaxed flow of 80,220 c.feseg/, which could be main-
tained as an average at Bonneville over the five-month period, November
to March, during a water year like the record low-flow year of 1936-37,
and upon the assumptions that under such conditions the reservoir would
be operated at elevation 80, and that 2,500 c.f.S. of the flow would
not be used for power purposesé/.

73. The BPA estimate of 403,000 kilowatts for the strictly con-~
tinuous power, termed prime power, is regarded as sgméwhaﬁ too high
under existihg headwater storage conditions, but too low as an average
over the 50-year amortization period. It is prgbable'that during the
firs£ 10 years of the amortization period, sufficient additionsl head-
water storage will be de%eloped to raise the prime power above 403,000
Kilowatts on a conservative basis of calculation, even assuming that
the War Department will not approve of & mmximwm reservoir height in

excess of elevation 78 during periods of extrems low flow approximating

é/ The comparable BPA'estimate of Grand Coulee prime power, aflter
15 main units shall have been installed in that plant, is 1,009,000
kilowatts,

E/ At times during the five-month low-flow pericd the power available
at Bonneville might be less than 403,000 kilowatis, or that at Grand
Coulee less thdn 1,009,000 kilowatts; alse during rare psriods of
extreme high flow, that at Bomneville would be less than 403,000
kilowatts; but the BPA studies indicate that the two plants together
would never have less than 1,412,000 ldilowatis.

2/ The U. S. Engineer Department estimates water requirements for opers-
tion of the fishways and navigation lock, together with leakage and
seepage losses, at 2,500 c¢.f.Se

A
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the 1936-37 conditionsz/. It is concluded, therefare, that 403,000
kKilowatts is a satisfactory figure for the prime power. Perhaps no
better determination could be made at this time.

74. At present the power required for operating the navigation
facilities and other project works, including electric service to shops
and permanent buildings, and for lighting the .premises amounts to about
1,700 kilowatts. This so-called "house load® may increase in the
future, and with that COntingency in view an allowance of 3,000 kilo-
watﬁs is made for it. This leaves 400,000 kilowatts of prime power
at the plant bus, for transmission to market.
| 75. The noncontinuous or secondary energy available at Bonneville
before transﬁission, with normal operation of the reservoir at eleva-
tion 72, is estiméted as follows: Secondary energy available BO pe:cent
of the time; 600,000,000 kilowatt-hours per year? ; remaining secondary
energy, 353,000,000 kilowatt-hours per year; totel, 953,000,000 kilo-
watt-hours per year.

76. A liberal allowance of 7 percent is méde for power and energy
losses between the plant bus and customers! meters%/, and it is esti-
mated that as an average during the amortization period 90 percent of

the primé power will be sold, at a load factor of 90 percent. Thus,

'-/ During the present war emergency the reserv01r is being operated at
elevation 78.

-/ It is expected that this better class of secondary energy will be
utilized at a load factor of about 80 percent.

2/ The combined Bonneville-Grand Coulee system losses during the year
ended September 30, 1944, were 6.6 percent. Bonneville losses should
be somewhat less, as the generating plant is near the market.
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the number of revemue-producing kilowatts of prime powsr is reckoned
as 372,0005/; After study of the power situation in the Bonnevills
service area, present and prospective, both the Bonneville Power Admin-
istration and the staff of this Commission reached the conclusion that
neither the sales factor nor the load f#ctor would be less than 50
percent; and the Commission's staff believes that the two factors will
be about the same, whether they approximate 90 percent or a higher
'figure. The load factor is more likely to‘decline than the sales
factof, and if the former should be the lower of the two, the number
of revenue-producing kilowatts would be increased.

77 With respect to'the\secondary energy, it is not possible to
determine satisfactonil& in advance either the marketable poftion
thereof or the amount of revenue to be derived therefrom. After giving
full consideration to this matter;, however, and obtaining the views of

- BPA, the Commission's steff is of the opinion that about five-eighths
of the.secondary energy, br 8ay an average of 600,000,000 kilowatt-hours
per yéap, will be delivered te and paid for by customers.

78. The commercial power and energy ;vailable at the generating

plant for transmission to market, and_the estimated revenue-producing

units are summarized below:

l/ In case of a recurrence of the 1936-37 record low-flow conditions,
both the sales factor and the load factor would probably be about
94 percent, with no appreciable change in the number of reveme-
producing kilowatts.




- 36 -

Character : Units Available Revenue Pro=
- of Power ~at Plant Bus ducing Units
. , ' 1/
(a) Prime Powers « « o o o« o o 400,000 Kw 372,000 Kmh/

(b) Prime Energy Equivalent. . 3,504,000,000 Kw~hrs

(¢) Secondary Energy Avail-~
able 80% of the Time . . 600,000,000 Kw-hrs)

)
(d) Remaining Secondary : ) 600,000,000 Kw-hrs
Enargy. «a & & o ¢ o & o @» 353,000,0001{?{“1’11‘5)

é/ Firm power at 90 percent load factor (transmission losses, 7 percent;
sales factor, 90 percent).

Theories of Joint Cost Allocations

79. Several wmethods or theories have been proposed by engineers
~ and economists for allocating among purposes benefited, that part of
the total cost of multiple~purpose water-control projects ﬁhich has
- Joint value for two or more purpcses. In the final analysis, all of
these theories stem from a doﬁcept of the sharing of benefits derived

from joint endeavor or joinﬁ‘accomplishment.

80. Among the methods most discussed are the Benefits Theory,
~under which the joint costs are divided among the purposes on the basis
of the estimated benefits derived from the joint venture; a variant of
the benefitsbtheory, known as the Alternative-Justifiable-Expenditure

Theory, under which the Joint costs are shéréd in proportion to the
differences bétween the estimated alternative justifiable costs and the

actual cosgts incurred specifically for each of the purposes; the




- 37 =

Use-of-Facilities Theory, in accordance with which the joint costs aﬁeﬁﬂ,»w““r

divided on the basis of comparative use of the joint facilities; the
Vendibility Theory, which requires no explanation here; the Specific-
Costs Theory, by which the joint costs are simply divided in proportiomn
to the specific costs incurred for each of the purposes; and the Equal-
Apportionment Theory, under which the Joint costs are divided equally
among the principal purposes served.

8l. In an abstract sense, there is merit to some of these theorissg,
but generally they are not of considereble value in relation to water-
control projects due to the infrequency of their applicability to
practical situations. For instance, it is not difficult to appreciate
the obstacles met in any effort to apply the use-of-facilities theory,
the benefits theory, or'the altgrnative-justifiable-expenditure theory
to the Bonneville allocation problem, nor can any of the other theories
be used advantageousiy.

82, At the request of the Commission, the U, S. Engineer Depart-
ment prepared estimates of costs, including interest during construc-
tion at the rate of 2,5 percent per annum, of hypothetical single-
purpose projects soleXy for power development and solely for navigation
at the Bonneville site, with normal pool level at elevation 72%/. The
alternative single-purpose power cost was estimated at $69,383,000, and
that for navigation at $37,444,000, but the U. S. Engineer Department
did not say these costs could be justified. That Department merely

prepared the estimates as requested, However, this power-development

1/

< See Exhibit 5 for these and other alternative project estimates,
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’eétimate supplies an acceptable figure for use in the alternative-
justifiable expenditure theory, but the navigation-improvement esti-
mate is regarded as too high to be of any value for that purpose;
that is, the $37,444,000 would not be a justifiable expenditure.

83, A judgment figure could be adopted, of course, as representing
the alternative justifiable expenditure for navigation, and used along
with the $69,383,000 figure for power development in the application
of the alternatife—justifiable-axpenditufe theory.} But it could hardly:
be said that the result would be superior to that obtainable by the
application of informed judgment in the first instance.

84. It appears, however, that, ignoring the implications of.
Sections 1 and 7 of the Act, the #pplication of any of these theories,
except the equal-apportionment theory, would resuit‘in charging a
preponderant‘share of the joint costs to power development; more,
apparently, than was intended by the Congress.

Permissible Limits of Bonneville Joint Cost
Allocatlon to Electric PFacllities

85. 1In order to arrive at the aggregate capital cost, upon the
bagis of which schedules of rates and charéés shall be established, it
is necessary to determine the share of the cost of joint facilities at
the Bonneville project that may fairly be borne by power, snd add this
amount to the sum of the specific power costs at the Bonneville project
and the transmission costs. It is desirable first, however, as a pre-

liminary to chis determination, to consider the permissible limits of
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the share of such joint costs that power might fairly bear under any °
circumstances =- the ceiling and the floor, 50 to speak -- in the light
of the limitations which seem to be imposed by the Act, The Congres-
sional intent, as clearly expressed in the Act or as reflected by rea-
sonable interpretations of its pertinent provisions, should be observed.

86. Power development at the Bonneville project is incidental to
the primary purpose -- navigation (Section 1 of the Act).

87, 4An important objective of the Act was and is "io encourage
the widest possible use of all electric energy that can be generated®
at the Bonneville project (Section 2-b); == ®rate schedules o o o ’
shall be fixed and established with a view to encouraging the widest
possible diversified use of electric energy" (Section 6), The Commis-
sion is jointly responsible for effecting compiiance with the require-
ments of the latter directive.

88, "It is the intent of Congress that rate schedules for the

sale of electric energy . » generated at the Bonneville project o o o

shall be determined with due regard to and predicated upon the fact

that such electric energy is developed from water power created as an

incident to the construction of the dam" as a navigation improvement

(Section 7). Neither is this mandate directed to the Administrator
alone, It is to be observed by any Governmental agency having any
degree of control over the rates at which Bonneville power shall be
sold, including,'éf course, the Federal Power Commission. The gquoted
language can hardly be construed as reflscting an inten@ that a major

share of the joint costs should be allocated to electric facilities.
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89. Attention is invited to the fact thabt the provision "Rate
schedules shall be based upon an allocation of costs made by the Federal
Power Commission® appears in Section 7 ggggg the directive just referred
to, and very significantly just before the following languages fln
computing the cost of electric energy developed from waber power gﬁéﬁ&gﬁ

as an incldent to and a byproduct of the construstion of the Bonneville

project, the Pederal Power Commission may allocate to the costs of elsc-
tric facilities such a share of the cost of facilities having Joint valve
for the production of electric energy and other purposes &s the powsk:
development may fairly bear as compared with such other purposes.®

90, In the light of a careful study of the language of Sections
1, 2(b), 6, and particularly 7, it is concluded that Congress did not
intend that a major shars of the joint costs should be allocated to -

“électric.facilities.

91. It is necessary then that the Commission allocate to an ingi-
dental purpose:- a subordinate purpose by the tewms of the Act ~- some
appropriate share of the joint costs. It appears that with only'£w0
iméortant purposes servedé/ -- one primary, the other subordinate -
the share of the joint costs assignable to the primary purpose might
approac’h' 50 percent as a minimum limit; and the share allocable to the
incidental or subordinate purpose might approach 50 percent as & msxdimum
limit, Thus, in this case, 50 percent would be the practical maximnm

1imit of the allocation to electric facilities.

1/

=’ Unemployment relief is important, but as that ¥purpose® was served
only temporarily, it 1s of a different category from navigation and
power.
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92, The language of the Act authorizing such an allocation is not
mandatory, but perﬁissive. If the Commission were convinced that power
could not fairly bear any part of the joint costs, as the Commission
found in the case of the Fort Peck project, presumably it would make no
allocation at all. Hence, zero is the minimum limit.

93, It is concluded, therefore, that allocation to electric facili-
ties of any share of the Jjoint costs, between zeroc and 50 percent, is a
matter within the discre?ion of the Commission. Within these limits
the share so allocated will, of course, be that which, in the judgment
of the Commission, power may fairly bear as compared with other pur-

poses.

The Bonneville Rate Level

94. The Bonneville rate schedules now in effect have been made
applicable also to the sale of poﬁer produced at the Grand Coulee proj-
ect. More than half of the electric energy hoﬁ being consumed in the
five States of the Northwest -- Washington, Oregon, Idaho, Montana, and
Utah «= is generated at the Bonneville and Grand Coulee projectsl/.

It may be sald with substantial correctness, therefore, that the econ-
omy of thatlentire region is geared to the existing Bonneville rate
structure; and for that reason it is assumed that so long as the Bonne-
ville power output is not being sold below cost, no consideration what-
soever will be given to raising the rate level. TFor the information

of the Commlssion, Bomneville power is not being sold below cost.

i/ Bonneville Power Administration press release No. N-815, of
Janvary 3, 1945. ‘
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Even if the Bonneville power system (meaning all facilities utilized

for the generation and marketing of Bonneville energy) had been carrying'

100 percent of the cost of joint facilities at the Bonneville project
throughout the preamortization period ended June 30, 1944, the aggregate
revenues properly assignable to Bomneville would have exceeded the
corresponding aggregate expenses for said period by a margin of
3913,000. Moreover, it appears from an inspection of revenue data and
financial-requirements data for the nine months ended March 31, 1945,
that the revenue for the cﬁrrent fiscal year will exceed the annual
costs by a very substantial margin. Hence, it may be assumed that
the established Bonneville rates will either remain unchanged or be
lowered.

95. 1If the rates which shall be established on the basis of the
allocation of costs to be made by the Commission should produce more
revenue than is necessary to cover all annual costé by a reasonable
margin, and if such rétes should not be reduced, the.capital invest-
ment in electric facilities would be recovered by the United Stabes
in a shorter period of time than 50 years.

Bonneville!s Obligations with Respect to.
Justification of Economic Feasibility
of Upstream storage Projects

96. In considering the matter of an allocation of costs as a
basis for establishing schedules of rates and charges, it appears that
the Commission may properly take cognizance of Bonneville's obliga-

tlons, present and future, in respect of Justification of the economic
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feasibility of Governmsnt water-corilrol projects embo&ying hesdwater
improvements, particularly storage reservoirs, beneficial to the Bonne-
ville project. For instaence, a very substantial part of the prime
power now available at Bonneville is atiributable to the better regu-
lated flow of the Columbia River resulting from opsration of the Grand
Coulee reservoir, with its usable storage of 5,200,000 acre~fest.

97. It is expected that much additional storage will be provided
in the Columbia River Basin above Bonnevillé at public expsnse, but
considering the Bonneville plant as constructed, with its completed
installation of ten main generating units (rated capacity 518,400 kilo-
watts; maximum capability 582,000 kilowatts), there is a definite limit
to the volume of headwater storagé that would be beneficial to it.
There is a possibility that if some 15,000,000 acre~feet or more of
additional headwater storage should be developed, radical changes in
the Bonneville project, ﬁo increase the installation, would be warranted,
The Commission would mot be justified, however, in giving consideration
al this time to the possibility of such a change being made in the
distant future, |

98, Nothing is said in the preceding paragraphs in contemblation
of actual payménts being made 6n behalf of the Bonneville project for
benefits derived from headwater improvemeﬁts at other Government proj-
ects. Obviously it would be a mistake, however, in considering the
economic feasibility of a proposed Governmeﬁt‘reservoir on a headwater
stream not to evaluate the benefits that would imure to downstream power

developments as a result of the operation of the headwater storage.
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Recent Report by Commissioner of Reclamation and
Bonneville Power Administrator on Allocation
"'and_Repayment of Costs, Columbia Basin Project

99. One of the purposes of the Reclamation Project Act of

~ hugust 4, 1939 (53 Stat. 1187), was "to protect the investment of the.
United States” in reclamation projects. Section ‘7(b) of that Act pro-
vides that "For any project . . . now under consideration or for which
appropriations have been made, and in connection with which & repay-
ment contract has not been executed, allocations of costs may be made
in acecordance with the provisions of section 9 of this Act . . .%
Section 9(a) of that Act provides that ®No expenditures for the con-
struction of any new project, new division of & project, or new supple-
mental works on a project shall be made, nor shall estimates be sub-
mitted therefor, by the Secretary until after he has made an investi-
gation thereof and has submitted to the President and to the Congress
his report and findings on . . . the part of the estimated cost which .
cén properly be allocated to power and probebly be returned to the
United States in net power revenues." | _

100, During the past year the COuﬁnissioner of Reciamation and
the Bonneville Power Ldndniatr;tor prepa‘red & "Joint Beport on Alloca~
tion and Repayment of the Costs of the Columbia Basin Project®, that
project having vbeen adjudged ’by them (after cohsiderihg the Columbia
Basin Projeot Act of 1943 -~ 57 Stat. 14) to be within the scope of |
Section 7(b) of the Reclamation Project Act of 19_39; permitting the
making of allocations oi‘ cogt under Section 9 of that Act. Their
report and all the allocations, determinations, and findings set forth
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therein were approved and adopted by the Secretary of the Interior on
Jaﬁuary 31, 1945. The following language, involving the Bonneville
project, is quoted from Page 47 of the repdrt:
®The Bonneville Power Administration ﬁill pay to

Grand Coulee out of revenues derived from the sale of power

produced at Bonneville only for the benefits received from

Grand Coulee storage. This payment is $187,570 per year

for 50 years and represents 3% interest and amortization on

$4,826,129, which is the portion of the commercial power

allocation applicable to the Bonneville Dam ProJject.®

101. onn reading the Columbia Basin Project report referred fo
above, and having in mind the requiremsnts of the Bonneville Act with
respect to disposition of receipts, it was first understood that the
Administrator did not in reality propose to make any actual payments
to Gramd Coulee, or rather to the Reclamation fund, out of Bonneville
revenues on account of headwater benefits, but that he merely intended
to take account of such amounts in the BPA bookkeeping, as an indica-
tion of Bonnevlille's contribution toward the economic justification
of the Grand Coulee project. But in a letter dated May 5, 1945, to
the Commission, commenting upon a draft of this report, the Admini s
trator, upon the advice of counsel, says:

Tt is not the intention of the Columbia Basin Pro j-

ect report that such payments be entered only on the books

of the Bomneville Power Administration. It is our under-

" standing that revenues will be credited on the books of the
Treasury to the Reclamation Fund instead of to Miscellaneous
Receipts to the extent of the obligation for upstream river
regulation.

102, In this comnection attention is invited to the first sentence

of Section 11 of the Bonneville Act (50 Stat. 731), which reads:
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"Sec, 11, All receipts from transmission and sale

of electric energy generated at the Bonneville project

shall be covered into the Treasury of the United States to -

the credit of miscellaneous receipts, save and except that

the Treasury shall set up and maintain from such receipts

a continuing fund of $500,000, to the credit of the admin-

istrator and subject to check by him, to defray emergency

expenses and to insure continuous operation."

103, There has been no occasion for this Commission to determine
the headwater benefits to the Bonneville project attributable to the
operation of the Grand Coulee reservoir. Section 10(f) of the Federal
Power Act does not authorize such determinations by the Federal Power
Commission where both the benefited project and the project having the
headwater improvements are owned by the United States. Neither does
the Federal Power Act nor any other statute, so far as is known to this
office, authorize any other agency or department of the Uﬁited States
to make such determinations in contemplation of anmual payments
actually being made by or on behalf of the benefited project.

104, Bonneville benefits from Grand Coulee storage to a greater
degree than would be the case if both Bonneville and Grand Coulee were
privately owned and under Federal 1icehse, because according to the
BPA commitment the two projects are and will continue. to be operated
in coordination in such manner that the prime power output from the
two plants will be a maximum. In other words, the storage is operated

for the mutual benefit of the two projects, which is obviously in the
public interest. It is hardly probable that the operation of two
privately owned water-~power projects would be so well coordinated,

particularly if the projects were owned by diverse interests, even

though both were under Federal license,
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105. Irrespectiﬁe of what consideration, if any, the Commission
may feel justified in giving to the proposed annual payment of
$187,570l per year during the S0-year amortization period as Bonne-
ville's contribution to the economic justification of the Grand Coulee
project, the Conmission may assume with confidence that an actual pay-
ment in that amount, if such were permissible, would not be excessive.

106. It may be observed that while the Bonnéyille Agt contains
no language relating to headwater benefits; the Cohgress has, in the
Federal Power Act, recognized the equity of payments for such benefits,
'In the instant case, the only quqstion for consideration is whether the
cost allocations and rates shall be determined and established with a
view to having gross revenues sufficient in amount to cover all annual
costs, and in addition provide a margin, of say about $400,000 per year,
which when deposited in the freasury'to the credit of miscellaneous
receipts as required by the Act, will in effect constitute a payment‘
to the United States fof benefits from headwater improvements, present
and future.

What Share of the Joint Costs

at the Bonneville Project
May Navigation Fairly Bear?

107, Pursuant to a request of this Commission, the Chief of Engi~
neers, War Department, caused a study to be made by the U, S, Engineer
Department with a view to reaching a conclusion regarding the part of

the Bonneville project cost which, in view of the superb improvement of

l/ See somewhat larger figure at bottom of Page 33 of the Columbia
Basin Project report.
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the Bonneville-The Dalles stretch of river, could reasonably be charged
to navigation. The views of the Chief of Engineers were desired for
the information of the Commission in connection with its determination
of the share of Jjoint costs at the Bonneville project which may fairly
be borne by power, in comparison with the share that may fairly be
borne by other purposes. Attention is invited to the Deputy Chief of
Engineers! 1et£er of September 29, 19445/, in which he reports the
results of that Department's studies,.indicating that the present value
of the direct benefits to navigation made possible by the Bonneville
project is $13,170,000,

108, The Deputy Chief of Engineers calls attention, however, to

indirect, intangible, and.contingent benefits expscted to result froﬁ

this high-class navigation improvement, such benefits not being sub ject

to appraisal on a firm statistical basis. He states that the estimate
of $13,170,000 makes.no allowance for the possibility that ocean-going
vessels may use the deep-water channel above the Bonneville dam in the
future, and refers to the national defense value éf this navigation

facility.
109, Taking into consideration benefits of the character referred

_to in paragraph 108 above, the Deputy Chief of Engineers informed the
Commission of the view of the Office of the Chief of Engineers that an

appropriate total allocation to navigation of Bonneville project costs

would be the sum of the cost of the navigation facilities and one-half

of the cost of the joint facilities, g e e s e

Y mxnivit 6 herewith, R
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110. ¥%he Corps of Engineers, U. S. Army, has been responsible for
the planning, construction, operation, and maintenance of navigation
facilities, and in general for improvement of the rivers of the United
States for navigation, for more than a century. It 1s suggested that
the views of that agency regarding justifisble expenditures for navi-
gation impmvgmmts should enlist the attention of any tribunal dealing
with a problem of that character., Its views, as set forth in the
Deputy Chief of Engineers® letter, coziceming the part of the Bonne-
ville project cosﬁs that might reasonably be borne by navigation, are
commended to the Commission for careful consideration in connection
with 1ts allocation of & fa_{r share of the Jjoint costs to electric
facilities,

Potential Market fofSecondmy Energy
“?i:%oresented by a Class of Customers

Canniob Afford Lo Take 5ervice
.Under Any Rete ochedule Now in Bifect

111, In the Bonneville service area theres is a large potential
market for sec@ndéry energy for the operation of electric boilers which
might be installed by the pulp and paper industry if the rates charged
for such energy were sufficiently low to meet the competition of
Bhogged fuel® or wood wastes, now used in such plants as fuel for pro-
ducing steem. This situation has been investigated by the Bonneville
Power ‘Adnﬁnisﬁratios;, and some study has been given to it by the Com-
mission's staff, As yet the Administrator has submitted no new rate
schedule for consideration by the Commdisslon, and it is not known what

he will propose. It &ppegrs s however, that the kilowatt-hour rate will
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necessarily be low in coinparison with the 2,5-mill ®H-rate® charge {
(see paragraph 69), since otherwise the installation of electric boilers .
and the oberation and maintenance of two complete sets of boilers |
would not be justified.
112. Several pulp and paper plants are located along or reason-
ably near the high-tension lines of the Bonneville transmission systenm,
and their potential energy requirements are large enough to absorb all
of the secondary energy available from the Bonneville project; however,
only such part of the non-firm energy as would not be required by |
customefs taking service under the existing H-rate would be available
to this new ciass of customers.
113. In evaluating the Bonneville power output, all available
secondary energy'claésified as marketsble, except 80,000,000 kdilowatt~ ' 5
hours per year assu.med‘to be taken by H-rate cﬁstomers » has been g;‘i.ven
a nominal value of oixe mll per nlmatt-hoﬁr. It will probably
command a higher price.

Annual Financial Requiremsnts

. 114, The annual financial requirements with respect to power
faclilities at the Bonneville project (inclﬁding 50 percent of the joint
costs) and the Bonneville transmission system, based upon compléted
i‘acff.lities (t&w.t is, assuming that all costs chargeable 1;0 generation :
and transmission have been incurred), are considered in three catego-
ries, namely, fixed chargeé, operation and maintenance expenses, and

interim replacements costs. The latier item is in the nature of




extraordinafy maintenance, which, together with tﬁe usual maintenanoé,
ﬁill keep all power facilities end joint facilities in first-class
operating condition continuously'dmripg the 50-year amortizat}on
periodl/. |

Bonneville Project Electric Facilities

115, Exhibit 7 shows, for power facilities at the Bomneville
prbject, the estimated ahnual‘financiﬁl réqﬁirementsrin.odnéiderable
| detail, under the assumption that 50 percent of the cost of joint' 
facilities will be allocated to electric facilities. Tﬁia assumptién
is, of course, merely fbi'illﬁétrativa purposes, and the statement may
.be adjusted readiiy in suoy manner asg the Commission mAy desife‘to
show comparable results for oﬁher allocations of jdipt costs. Fishways,
being a joint‘responsibility, héve been classified along with facilities
having joint value for navigation and power development. 'The amnual
financial requirements, ‘based upon a capital investment of $38,340 261
- for specific power facilities, plus $20,368 047 as representing half
the cost of joint facilities (total - $58,708,308), may be stated in

brief form as follows:

t

l/ While it is possible, or perhaps probable, that Congress will enact
legislation requiring that annual payments in lieu of State and
local taxes be made on behalf of the Bonneville power system, and

_ also that payments be made on account of headwater benefits, these
elements of annual costs are not dealt with in the following.
statements because such payments are not now authorized or reqplred.
As indicated in paragraph 127 of this report, however, these items
together might total about 750 000 per year,
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Anmual Finanéial'Raqgirements
Power and Joint Facilitles
at Bonneville Project

Fixed Charges (ihterest 2.5%3
al!wr‘biza‘hion 1002581%) e © 8 o 6 © 5 © 6 © b 0 © %29069594'3

Operation and Maintenance (specific

power facilities, $277,500; half , 1
of joint facilities, $122,500) .« . + o« o o o « o  400,000%

‘ 2
Interim Replacements-/ (specific
power facilities, $311,393s half

of Jjoint facilities, 31?221) c v o s e 0 6 o b e 34228%ﬁ

Totalo'o.uotontoooaoeooooooeea$2’812§757

Armual financial requirements expressed
a8 percen’b of capit&l cost ¢ o o s o & s 9 8 e 46791

Bonneville Transmission System

/ ‘116. At the requesf of the Chief Engineer; the Bonneville Power |
Admini stration, after estimating the capital cost of the Boﬁneville
trensmission system at $42,660,000, prepared an.estimate of the annualx
financial requirements with respect thereto, which, as slightly modi-
fied to give effect to supplemeﬂtal data supplied on March 12, 1945,

. 3
by the BPA staff, is shown in brief form as follcw&g/s

%/ The operation and maintenance costs were estimated by the U, S. Engi-
neer Department at the requsst of the Commission. That Department
built the Bonneville project and maintains and operates it (see
Exhibit 10 herewith),

E/ Exhibit 9 shows estimate of interim replacements annuity in detail.
The annual. financial requirements for this purpose were determined by
Senior Engineer Lesher S. Wing of the Commissionts staff, in collabo-
retion with representatives of the Corps of Engineers, Bonneville
Power Administration, and Bureau of Reclamation.

2/ Exhibit 8 shows estimated ennual financial requirements for Bomne=
ville transmission system.
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Annual Financial Reguiremsnts

$42,660,000 Bonneville Iransmission System

Fixed Charges (interest 2,5%;
amortization 1,02581%) . . o « ¢ « &

Operation and Maintenance . . « « « ¢ &
Interim Replacemnts L) L] ® L < e * @ o
Total & o o ‘o ¢ & 0 o ® & 6 6 o e & ¢ @

Anmual financial requirements expressed
as percent of capital cost . « « & &

. $1,504,111
o 1,156,796

. 707,729
$3,368,636

b

. 7.897

1

117, As shown in the Transmission section of this report, the

Commissionts staff gave cafeful consideration to the BPA estimate of

capital cost and concluded that it was moderately too high; and after

mature consideration, it has been recommended that the Commission

proceed under the assumption that the capital cost of the transmission

lines and substations, and facilities and structures appurtenant thereto

required by Section 2(b) of the Act, will be $40,000,000. About 70

percent of the cost of these facilities, collectively called the Bonne-

ville transmission system, was incurred prior tc July 1, 1944, The

estimated financial requirements for.the 40,000,000 system, prepared

in exactly the same manner as was the BPL estimate, are shown below:

Anmual Financial Requirements

- $40,000,000 Bonneville Transmission System

Fixed Charges « « v ¢« o ¢+ o ¢« o o ¢ o o 6 o o

Operation and . Maintenance « » . « & ¢ »
Interim Replacements .+ ¢ ¢« « « o o o o
TOta:L L[] * [ ] . L[] * 2 * L) ° ° e L3 [ & & &

Annual financial requirements expresgsed
as percent of capital cost . . . . .

°

@

&

o

<

o $1,410,324
o 1,146,796
- 663,600
. $3,220,720

® 80052
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Combined Annual Financial Requirements

118, Combining the annusl financial requirements of the Bonne-
vilie project and of the $40,000,000 Bonneville transmission system,

the total is found to be as follows:

Annual Financial Reguirements
Generation and Transmission

Electric facilities at Bonneville project . . . . $ 2,812,757
Bonneville transmission system « o o « o « o o o _ 3,220,720
TOLAL & o « o o ¢ o 0 o 6 s ¢ 0 6 o o o s oo o s 6,033,477
Estimated ultimate capitel cost o . . « « « « « o 98,708,308

Tetal anmual financial requirements
expressed as percent of capital cost .+ o « o 6.1124

119. Thus it is seen that if the Federal investment in‘facilities
for the generation, transmission, and sale of}BOnneville power had been
$98,708,308 as of July 1, 1944, the estimated a#erage annual cost of
the Bonneville power, delivered at the market (3,532,848,000 kilowatt-
houré per ysar), during the 50-year amortization period would be
$6,033,477, or 1,706 mlls per'kilowatt-hour.

Cost of Bonneville Ener
at the Market and at the Plant Bus

120. The actual situation as of July 1, 1944, was, however, as
followss Of the anticipated ultimate cépitél cost of $98,708,000,
only about $86,128,000 had been expended ($57,803,000 for specific
power facilities and joint facilities at the Bonneville project; and |
approximately $28,325,000 for transmission facilities and related

general facilities), Capital costs rémaining to be incurred amount to
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about $12,580,000, of which $11,675,000 is for transmission facilities
and $905,oool/ for Bonneville project electric facilities. It is
assumsd that the remaining transmission costs will be incurred during
the five fiscal years ending June 30, 1949, according to the'program
shown in paragraph 50.

‘ 121. Moreover, a calculation by the Commissiont's staff, based
upon revenue ddta supplied by the Bonneville Power Administration; and
| expense data supplied by both the BFA and the U. S. Engineer Depari~
ment, indicates that $4,528,000 of the aforementioned combined Federal
investment in Bonneville generation and transmission facilities was
recovered by the United States prior to July 1, 1944,

122, In view of the fact that $12,580,000 of the $98,708,000
estimated total capital cost has not as yet been incurred, and hence
that part of the investment will necessarily be made some years subse-
quent to the focal date, July 1, 1944, and also of the fact that
$4,528,000 of the Government's combined investmsnt in electric facili-
ties for the generation,; transmission, and sale of Bonneville power
was recovered by the Treasury during the &evelopment and equipment-
instaliation period ended June 30, 1944, the aggregate annual costs
will be less than the $6,033,477 shown in paragraph 119 above. Giving
appropriate consideration tqrthe time distribution of costs yat to be
incurred, and to the calculated recovery of $4,528,000 of the Goveru-

mentts investment prior to July 1, 1944, and using an interest rate of

é/ This figure is based upon the assumption that 50 percent of the
cost of joint-use facilities at the Bonneville project will be
allocated to electric facilities,
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2,5 percent per annum, the Commission's staff hes made a cglculation
which indicates the proper velue of the estimated average annual costs
during the 50-year amortization period to be $5,781,000.

123, The $5,781,000 shown at the end of paragraph 122 above is

the estimated average annual cost at the market of Bonneville power

deliveries to customers during the 50-year amortization period commenced
July 1, 1944, Estimated annual energy_deliveries, as computed from the
revenue=producing units shown in paragraph 78, amount to 3,532,848,000
kiloWabtwhours, the indicated average cost of which, at the market, is
1,636 mills per kilowatt-hour,
| léée The corresponding estimated unit cost of the energy at the
plant bus is 0,709 mill per kilowatt-hour.
Consideration of the sShare of the Cost

of Joint Facilities
That Power May Fairly Bear

125. Tt has been concluded that, under what seems to be a proper
interpretation of the Act, 50 percent of the cost of joint facilities
aﬁ the Bonneville project'is the maximm permissible limit of the con-
templated allocation of such costs to electric facilities. If it should
be found that power can readily bear -- and fairly bear -- 50 percent of
the joint dosts, as compared with what navigation and other purposes
may feirly bear, i{ would eppear to be in order to make Phe maximum

permissible allocation to®electric facilities®.
126. The qnestion.or what part of the Bonneville joinﬁ costs and

of the total Bonneville projesct costs navigation may fairly bear has
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been touched upon in paragraphs 107 to 110, above, and the Commission's
attention has been invited to the views of the Office of the Chief of
Engineers, War Department, on this subject. That Office has expressed
the opinion that an allocation of 50 percent'of the joint costs ﬁo
navigation would be appropriate.

127, On the basis of Bonneville rate schedules now in effect and
of a 50-percent allocation of joint costs to electric facilities, and
assuming the sale of 372,000 kilowatts of 90-percentaload»factor firm
power at $17.50 per kilowatt~year; 80,000, OOO kilowatt~hours of secondary
energy at 2.5 mlls per kilowatt-hour; and assigning a nominal valge of
one mill per kilowatt-hour to the remaining Sé0,000,000 kilowatt-hours
of secondary energy, it is found that the anmal gross revenues would
exceed the aggregate annual financial requirements, including‘provision
for amortization of the capital costs,1by the margin of $1,449,000 per
year, It is anticipated, however, thatiin addition to Bonneville's
present and future obligations to coﬁtributé to the economic justifi-
cation of headwater improvements beneficial to the Bonneville prosect,
the Céngress, in establishing a permanent administration, will provide
for annual payments in lieu of State and\iocal taxes; and if such pay-
ments should be on the same basis as those made by the Tennessee Valley
Authority under the Act of Congress establishing that agency, this
item and the headwater improvements obligation might together amount
to about $750, OOO per year, Thus, the indicated excess of annual revenue
over annual costs would be reduced to about $700, OOO' and there would

be no assurance that the margin would be this large, as that would
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depend principally upon the degree of success the mansgement might
have in disposing of secondary energye.

128, The rates at which Bomneville power shall be sold will be
Eased upon the Commission's ellocation of éoéts, and if the Commission
should allocate to "electric facilities® 50 percent of the joint—\
facilities costs at the Bonneville project it appears that, in view of
the present and prospective financial obliéations of the Bonnevillé |
power system, the rates now in effect could not be substantially
lo#erede It is desirable and necessary ﬁhat the annual revenue exceed
the anmual costs by a reasonable margin.

129, It is concluded tﬁat power may fairly bear the maximm per—
missible share of the Bonneville project joint costs; that is, 50 per-

cent of such costs,

Unemployment Relief

130. As stated in paragraph 12, the commencing of construction
of the Bonﬁeville project was occasioned by the Government's effort to
provide work for unemployed people during a period of extreme business
depression and widespread wunemployment. Believing that the necessity
for complying with the provisions of the National Industrial Recovery
Act and the numerous rules and regulaticns thereunder resulted in some
increase in the cost of the project, the Chief Engineer caused a study
to bg mede of this matter in 1937. Notes prepared at that +ime have
been reviewed recently, and s memorandum on the subject prepared in
this office.
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131. The officers and civilian engineers of the U. S, Engineer
Department feel that the use of relief labor ¢n the Bonneville project
did not appreciably affect the costs, and express the opinion that
even if the costs were increased, it would not be possible to determine
the amount of the increase.

132, As a result of the study by the Commission's staff, however,
it was concluded that conduct of the work for the relief of unemployb4
ment during the first three or‘four years of the construction period
may possibly have increased the costs by as much as $3,000,000. However,
it does not appear that any allocation to, or write-off on account of,
unemployment relief would be desirable or justified, inasmuch as it
would be difficult to substantiate any position that might be taken
with respect to this matter,

Wartime Program for Expediting ‘
Instaellation of Bonneville Generating Equipment

- 133+ In December 1941, immediately after the attack on Pearl
Harbor, an expedited final-stage construction program was adopt 'd by
the War Department with a view to the installation of all remsining
generating units in the Bonneville power plant as rapidly as possibles
This action was taken as a wartime national defense méasure.

134, Recognizing that this expedited program necessarily resulted
in some increase in the cost of the Bonneville project, the Chief
Engineer requested the U, S; Engineer Department to prepare an estimate
of the amount of such increase. The estimate, prepared by the U. S.

Engineer Office at Portland, Oregon, indicates an increase in cost
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of &2,715,720i/ reasonably atiributable to the rush program. It would
hardly be appropriate, however, to write off any part of the Bonne-
ville project costs on this account, because the power load available
to Bonneville due to the war increaséd as rapidly as generating
facilities could be installed to serve it, with a resulting increase
in revenue which mich more than counterbalanced the aforementioned
increase in project costs,

3-135. It may be of interest to the Commission to note from
Exﬁgbit 12 herewith that during the four fiscal years ended June 30,
1944, the Bonneville project generated 8,991,878,000 kilowatt~hours
a8 compared with 9,317,182,000 kilowatt~hours generated at Grand
Coulee, or 49,11 percent of the total. Grand Coulee commenced opera-
tion in March 1941,

Recommendations

‘ 136. Upon the assumption that in order to complete construction
of all Bonneville electric facilities, and also the joint-use facili-
ties at the Bonneville project, it will be necessary to incur addi-
tional eapital costs as follows: For facilities at the Bonneville proj-
ect having value solely for power purposes, $658,613 in addition to the
$37,681,648 incurred therefor prior to July 1, 1944; for facilities at
said project having joint value for the'praduction}of electric emsrgy
and other purposes, $492,368 in addition to the $40,243,726 incurred

therefor prior to July 1, 1944; and for transﬁission lines and

E/ Exhibit 11 herewith,
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substations, and facilities and structures appurtenant thereto required
by Section 2(b) of the Act, $11,675,000 in addition to the $28,325,000
(approximately) incurred therefor prior to July 1, 1944;

It is recommended that:

(a) - The Comuission immediately allocate to electric
facilities the following costs: The $37,681,648 expended
prior to July 1, 1944, for facilities at the Bonneville
project having value solely for power purposes; the sum of
$20,121,800 of the $40,243,726 expended prior to July 1,
1944, for facilities at the Bonneville project having joint
value for production of electric energy and other purposes;
and the $28,324,922 expended prior to July 1, 1944, for
transmission lines and substations, and facilities and
structures appurtenant thereto, pursuant to the provisions
of Section 2(b) of the Act; making a total immediate
allocation of costs to electric facilities in the amount
of $86,128,370,

(b) The allocation of costs to electric facilities
recomnended in paragraph (a) above ($86,128,370), and
each of the three component parts thereof, be made subject
to future revision and readjustment by the Commission in
order that the Commission may duly consider and make
appropriate disposition of such capital costs as may be
reported to it by the Corps of Engineers and the Bonne-
ville Power Administration in addition to the costs
already reported by those agencies.

Chief Engineer.

Washington, De Ce
June 15, 1945,
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Table #1L ep

BONNEVILLE DAM MARKET ARKA

ESTIMATED PEAK IQAD = POSTWAR BASIS

Kilewaths
1944 1945 1945
Public Agencies, Including Dump /1 16,620 22,650 25,300
Indusbries: )
"&lcoa 175,000
Vancouver Shipyards 12,000
Eleciro~Metallurgical 13,0600
Pennsylvaniz Salt 2,400
Pacific Carbide 2,00C
Columbia Metals Corp. 12,000 ) :
Totel Industries 216,400 216,40C 216,400
Non-Tederal Utilities
P.P. & Lo Co. {Astoria) 2,350 2,720 3,100
Copco & Mt. States A 21,000 22,100 23,150
P.G.E. & N. E. Co- 94,100 /2 109,400 - 126,400
Total 3503470 3?33 270 394935@
Transmission Losses 7% 24,530 26,130 27,600
Total Peak Load 375,000 399,400 421,950
Dump Power to Utilities 70,000 110,000 110,000
Transmission Loss 7% 4,900 7,700 7,760
Total 449,900 517,000 539,650

é& The load of the Administration's present and prospective public agency customers is included,

/2 Based upon 1941 load with normsl growth, : :
- System Development Section
T=13~44
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Table #2-Sheet #L

ANALYSIS OF BPA CAPITAL INVESTMENT

IN TRANSMISSION FACILITIES

230 KV LINES & SUBSTATIONS

Ws O Facilities Estimated
- - Cost
Bradford Island Crossings 1 & 2 $ 198,117
5 Bonneville~Vancouver 230 #L and 2 1,961,462 1/
7 North Bonneville Substation 725,360
8 J. Do Ross Substation 2,137,370
83 Jo D. Ross Substation 2nd Transformer 966,090
120 Control Line No. Bonneville 53,600
158 N. Bonneville Substation and Additions 540,000
159  J. D. Ross Substation 1942 Additions 1,395,100
199 Bradford Island Crossing Fences 1,830
206 Communication Cable N. Bonneville-Power House 6,110
7036 Iine Shifts for Bonneville-Vancouver #l 3,010
322 Shifting Crossings at Bonneville 13,610
. 432 J. D. Ross Substation, Carrier Comm, Channel #2 26,590
482 Permanent Airway Iighting Installation Bradford -
Island 1¢& 4 1,645
504 Telemetering Installation J. D. Ross 32,700
503 Telemetering kquipment No. Bonneville Substation 1,000
493 Iine Relays for 230 kv 0.C.B. 4 27 J.D. Ross 2,000
524 J. D. Ross Sub~Condenser No. 3.Water Intake Pipe 2,790
15 % Cost Bonneville-Midway 230 kv line #L 1,321,926 1/
141 % Cost Bonneville-iidway 230 kv line #2 1,758,899 1/
27 Vancouver-Kelso 230 kv line 1,702,731 I/
Total y ‘ $12, 851,960

1/ Includes WPA contribution for clearing right-of-way.

System Development Section
5~9~44
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197
71

20

147
148
265
2679
268
296
323
324
325

84

112

20

64
218113
228149

248274
25

53
198
35

122
207
455
165
99
293
288
387
401
412
438
416
466
397
482
486
521
7132
522

ANATYSIS OF BPA CAPITAL INVAESTMENT

IN TRANSMISSION FAGILITIES

115 KV Lines & Substations

Facilities

Crossing Tower Fences = Colwabia River
Alcoa Service Connection

Vancouver-5t. Johns 115 kv 1 % 2

Alcoa Substation 1942 Additions
Vancouver=4lcoa 11°% kv line #3 & #4

Service to Vancouver Shipyarc

Vancouver Shipyard Substation

Je¢ D. Ross Additiong for Vancouver Shipyards
Miil Plain Substation

~ Temporary Metering Kaiser Apts.

Temporary Metering Vancouver Dormitories
Temporary Metering Air Reduction Inc,
Bonneville-Oregon City Iines 1 & 2
Ste Johns-Oregon City-Salem

Ste. Johns-pfugene Line jil

St. Johns-Astoria 115 kv line

Ste. Johns Substation

Oregon City Substation

Salem Substation

Albany Substation

Kugene Substation

Astoria Substation

Crossing Tower Fences

Bonneville~The Dalles 1ib kv line
The Dalles Substation

Benton Lincoln REA Interconnection
Service to Electro-lMetallurgical Co.

Installation Static Capacitors Alcoa Substation

Bonneville-Vancouver 5 & 6

Bradford Island Crossing No. 3

Shifting Poles at Ste. Johns Substation
Eugene Substation Carrier Current mquip.

Table #2-Sheet #2

Estimated
Cost

$ 10,280
630,000
400,000

1,009,000
181,000
78,890

173,600 .

90,100
93,380
1,640
1,640
1,100
2,467,291
563,670
1,253,500

1,179,040

1,427,970
409,095
951,320

66,931
198,230
234,540

4,290

1,093,782

41,500

61,800

9,470
416,950

1,711,900

99,600

2,410
1,760

Installation Condenser Neutral Resistor-Salem Substation
Vancouver Shipyard Substation Additions - Clari Co. PUD
Access Road in vicinity Salem Substation

Installation 0il rurifying Equipment Salem Substation
St. Johns Substation - Transformer Cooling Installation
Remote Control of Alrway ILighting-Willamette Crossing #1
West rortland Substation - Tand

Willamette R. Crossing Protection str. ;66/8

Relays, Bomneville-Ross Alcoa No. 5

Vancouver Shipyard Additions

Relocate Guys Str, 06/7 Vancouver Lugene line

Permanent Retaining Walls & Drains Salem Sub.

1,340
15,090
2,930
5,030
14,000
1,460
10,615
2,810
5,400
13,500
550
24,800




489
548
568
173
269
271
352

Table #2 - Sheet #3

Santiam River Crossing Mile 79 Vancouver-Bugene ILine $ 19,755

Spare 12,500 kva transformer for St. Johns Substation 31,500
Tap to West Portland Substation - Vancouver-Ore, City 1&2 89,280
Rainier-Longview 115 kv line #l Cir. #l & #2 444,880
Astoria Radio Station & Carrier Current kquip. 27,750
Aibany Substation Carrier Current kquip. 12,190
Alterations Willamette River Crossing : 2!870

Sub=total $15,611,429

Proposed Additional 115 kv Facilities

Albany-Toledo $650,000
Salem-Albany #2 234,000
Albany-Eugene #2 : 328,000
Eugene-Springfield 110,000
Salem-Columbia Metals ' 51,850
" Willamette River Crossing near Linton 100,000
Westport Substation 65,000
Alcoa Substation 350,000
St. Johns Substation 1,000,000
Hood River - 65,000
Oregon City 750,000
Salem 180,000
Albany 175,000
Bugene 225,000
Toledo 100,000
Columbia Metals 100,000
TOTAL $ 20,095,279

1/ Includes WPA Clearing

System Development Section
7-19-44
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67
181
7035
65 &103
17
78
166
179
184
203
262
116
12
13
62
63
234
235
239
241
242
327
358
19
372
335
242
549

Table #2-Sheet #4

ANALYSIS OF BPA CAPITAL INVESTMENT

IN TRANSMISSION FACILITIES

Subtransmission Facilities

Facilities

Kliekitat County rxtensions

Metering Ore. 5 Clatsop

Transformer Coast Guard - Astoria
Forest Grove Substation
Salem~McMinnville Line

McMinnville Substation

Service to Tongue Poiht

Service to West Salem Cooperative
Service to Salem Electric GCooperative

‘Purchase of Salem Electric Co-op Lines

Salem Klectric Co-op Metering

Monmouth Service

Bonneville Cascade lLocks Line

South Bank Substation

Fuses for Cascade Locks Iine

Underground Feeders S. Bomneville

Willamina Grand Ronde 57 XKv Line
Boyer-Tillamook 57 kv line

Purchase & Rehabilitation Grand Ronde-Boyer Line
Tillamook Substation

Switching & Metering Boyer Substation
Rehabilitation Salem-Monmouth ILine

Willamina Switching Station

Nortihwestern Electric Co. Tie [Lines
Bonneville-Cascade locks Line-Survey & Mapping
Tillamook Naval Alr Station Substation
Installation ifetering Equipment Boyer Substation
Spare Transformer Forest Grove Substation

Sub-Total

Proposed Subtransmission System Additions

St. Johns-Forest Grove Line and Substations at
Forest Grove

The Dalles-=Moro

Klickitat Co. PUD

Pacitic Carbide & Alloys

City of Canby

Forest Grove-Vernonia Idne & Substation at Vernonia

Salem~-#illandina 57 kv line
Bugene-Drain Line
Drain Substation

Total

kstimated

Cost

$ 78,400
770

250
12,875
142,870
38,200
146,280
4,930
9,320
8,670
3,070
63,880
15,818
63,495
168
14,318
87,450
519,970
23,650
49,000
© 10,400
6,550
25,800
5,054
2,750
74,880
3,310

6,300

41,418,428

280,000
354,000
80,500
26,500
156,000
250,000
145,000
168,810
12,420

——d

$2,891,658

System Degelopm%pt Section
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186
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ANATYSIS OF BPA CAPITAL INVESTMENT

IN TRANSMISSION FACILITIES

Buildings & Improvements

Table #2--5heet #5

Esﬁima’ced

Facilities Cost
Jo D. Ross Sub.-Warehouse & Shop $466,660
Alterations Adcox Building 1,794
Alterations 811 N.E. Oregon 990
District Office Bldg. ~ J. D. Ross 78,800
J. D. Ross Paint & 0il Building 96,680
J. D. Ross Bulk Storage Area 38,200
J. D. Ross District Office Building #2 79,230
J. D. Ross Warehouse #2 1,520
Js D. Ross Site & Utility Development 114,140
Je D. Ross Cafeteria Equipment 3,000
J. D. Ross Carpenter Shop (Temporary) 12,430
U. S. Forest Service Telephone Facilities 19,300
Sub-total $912,744
Proposed Substation Site & Building Improvements #
Albany $ 35,100
Alcoa 38,500
Astoria 39,000
Eugene 20,400
Hood River 66,900
MeMinnville 6,300
N. Bonneville 62,800
Oregon City 37,200
Salem 54,400
St. Johns 70,700
The Dalles 15,300 .
Jo D. Ross = % of New General Buildings 1,445,000
Total $2,804,344

# Substation improvements deferred
by material shortage.

ep

System Development Section

7-19-44
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BONNEVILLE DAM MARKET AREA

Table #3 ep

ANALYSIS OF BPA CAPITAL INVESTMENT

FOR TRANSMISSION- OF POWHR

FROM BONNEVILLE DAM

SUMMARY

Total Investment in Transmission and General Facilitles

230 kv lines and substations

115 kv lines and substations

Subtransmission

Miscellaneous customers' connections
Sub~total

Substation, site and building improvements

% Estimated cost proposed Administration Bldg.

Other capital investments (5% of Item 5)

Total

$12,851,960
20,095,279
2,891,658
1,250,000
$37,088,897
2,804,344
912,500

1,854,445
$42,660,186

System Development Section

T-19-44
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POWER FROM BONNEVILLE DAM
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EXHIBIT 5
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WAR DEPARTMENT
OFFICE OF THE CHIEF OF ENGINEERS
WASHINGTON

Refer to File No. CE

19 December 1944

Mr. Roger B. McWhorter, Chief Enginesr,
Federal Power Commission,
1217 Hurley-Wright Building,
"~ 1800 Pennsylvania Avenue, N.W.,
Washington, D. C.

Dear Mr. McWhorter:

I am pleased to summarize below the cost estimates for the various
alternate schemes of improvement at Bonneville which have been the subject of
your recent telephone calls:

Estimated First ZIEstimated First Kstimated Normal
Cost Without Cost With Anmual Cost
Interest During Interest During For Qperation
Imgrovemant Construction Construction and Maintenance

M) a2, 500

For Bomneville project, $64,590,000 $69,383,000
normal pool elevation 72, oo '
if constructed solely for
power development with no
cost for fishways or navi-
gation facilities,
For Bonneville project, 35,661,000 37.444,000(2)
normal pool elevation 72,
if constructed solely for
navigation (24 ft. channel
depbh) with no cost for
fishways or power facil-
ities °

242,500 v

For Bonneville proje. con- 28,570,000 30,000,000(2) 190,000
structed for pool ele-
vation 56 solely for navi-
gation (12 ft. channel
depth) with no cost for
fishways or power facil-
ities.
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WAR DEPARTMENT
OFFICE OF THE CHIEF OF ENGINEERS
WASHINGTON

" Refer to File No. CE

19 December 1944

Mr. Roger B. McWhorter, Chief Engineer,
Pederal Power Commission,
1217 Hurley-Wright Building,
" 1800 Pennsylvania Avenue, N.W.,
Washington, D. C.

Dear Mr. McWhorter:

I am pleased to summarize below the cost estimates for the various
alternate schemes of improvement at Bonneville which have been the subject of
your recent telephone calls: ' :

Estimated First |FEstimated First Estimated Normal
Cost Without Cost With Annual Cost
Interest During Interest During For Operation
Improvement Construction Construction and Maintenance
For Bonneville project, $64,590,000 $69,383,000(1) $482,500
normal pool elevation 72,
if constructed solely for
power development with no
cost for fishways or navi-
gation facilities,

’ ’ 2 - e
For Bonneville project, 35,661,000 37.444,000( )

normal pool elevation 72,
if constructed solely for
navigation (24 ft. channel
depth) with no cost for
fishways or power facil=~
ities.

For Bonneville proje. cone 28,570,000 30,000,000(2) 190,000
structed for pool ele~
vation 56 solely for navi-
gation (12 ft. channel
depth) with no cost for
fishways or power facil-
ities.




CE

Istter to Mr. Roger B. McWhorter.

Estimated First Estimated Normal
Cost With Anmual Cost

Interest During For Operation

Construction and Maintenance

SFEWR
Estimated First
Cost Without
Interest During
Improvement Construction
For side canal and locks $23,150,000

between Warrendale and
pool above (ascade Rapids
solely for navigation

(12 ft. channel).,

$24,3oo,ooo(2) ' $120,000

. .
(1) Interest at 2-1/2 per cent for one~half of construction period
of & years for dam and reservoir and 2 years for buildings and

grounds, .

(2) Interest at 2-1/2 per cent for one-half of construction period

of 4 years.

A1l of the fbregoing costs are on the 1934-35 level. The above
anmual costs include no provision for such interdim replacements as might be

necessaxry during the amortization period.

For the Chief of Engineers:

Very respectfully,

/8/ Geo. R. Goethals

GEO. R, GOETHALS,
Colonel, Corps of Engineers,
Chief, Civil Works Division. .
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WAR DEPARTMENT
OFFICE OF THE CHIEF OF ENGINEERS
WASHINGTON

Refer to File No. OB

29 September 1944

Honorable Leland Olds, Chaimman,
Federal Power Commission, )
Washington (25), D. Ce

Dear lir. Chairmans

This office has now completed its review of field reports on "an
estimate of the alternative justifiable expenditure for navigation im-
provements in the stretch of the Columbia River covered by the Bonne-
ville dam and reservoir," requested in letters from the Commission
dated 16 February 1944 and 25 August 1944, and referred to in letters
of this office dated 6 April 1944 and 29 August 1944,

As you know, the term Walternative justifiable expenditure" has
come to be applied to a specific theory of cost allocation for multiple-
purpose proJjects. In my opinion, this theory is not applicable to the
Bomneville project, because the potential benefits would not have Jjusti-
fied the cost of faclilities, solely for navigation, equivalent to those
made available by the existing multiple-purpose development., However,
the following is presented for your information and consideration.

Assuming completion of improvements on the Columbia and Snake
Rivers to Lewliston, Idaho, the District Engineer now estimates that at
the end of 50 years the traffic through the Bonneville pool will be
3,300,000 tons anmually. Since approximstely 700,000 tons annually are
now using the pool, it may be assumed that the average traffic, over
the 50~year period, will be 2,000,000 tons annually.

Transportation savings attributable to the Bonneville project,
estimated on the basis of the difference between cost to carriers for
hauling the predicted average anmual traffic in equipment that could
be used if the river were improved by open-channel work, and the cost
to carriers in equipment adapted to the present chammnel, are computed
to be $0.32 per ton. The average annual transportation saving attribu-
table to the project is therefore $640,000 a year. Deducting the annual
costs of operation and maintenance assignable to navigation, estimated
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at $175,000, leaves a net annual saving of $465,000. This saving,
capitalized at 3.53 per cent (2-1/2 per cent interest as used by the
Commission and amortization in 50 years) amounts to approximately
$13,170,000 as the indicated present value of the direct benefits to
navigation made possible by the Bonneville development.

The traffic prediction used in this estimate conforms with the
suggestion made in your letter of 25 Aungust 1944, that future traffic
nay be three times as great as that now using the waterway. The
average annual traffic for the 5-year period ended 30 June 1943 was
683,339 tons. Three times this figure gives 2,050,000 tons as the
indicated annual traffic through the Bonneville pool, as compared with
2,000,000 tons used in the foregoing. estimate,

There are also indirect and contingent benefits which cannot be
appraised on any fimm statistical basis. They are here enumerated for
the information of the Commission:

L. The estimated traffic of 2,000,000 tons annually is
based on the assumption that additional improvements will be made up-
stream from Bonneville, The cost of the remaining dams, the order in
which they are built, and the time at which all contemplated improve-
ments are completed, will affect the accuracy of the findings as to
net benefits. Glven certain favorable assumptions as to this future
development, there is reason to believe that somewhat higher benefits
might be atiributed to the Bommeville project.

2. The foregoing estimate of $13,170,000 mekes no allowance
for the possibility that ocean-going vessels may use the Bonneville
pool at some future time.

A39 National defense value.

4, The project will doubtless be used extensively for recre-
ational boating.

5. Finally, there are always certain intangibles the Engi-
neer Department usually does not attempt to evaluate in connection with
any waterway project., These include the contribution of public works
construction to economic stabilization and growth and the effect of
waterways in enhancing the values of land and other capital goods in
the areas sgerved.

Summarizing, the indicated present value of the direct navigation
benefits that will be produced by the Bonneville project, on the
assumptions stated, is $13,170,000. There are also intangible and con-
tingent benefits which cannot be accurately appraised on s money basis
but they are nevertheless real and important.
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Taking into consideration the direct and intangible benefits it
is the view of this office that an appropriate allocation of costs to
navigation would be an amount represented by the sum of the cost of
navigation facilities plus one-half of the cost of the joint facilities,
On the basis of the total cost of the facilities furnished by this
office in letter dated 5 April 1944 amounting to $81,386,229.33 the
allocation to navigation would accordingly be $24,904,000 in round
figures,

Sincerely yours,
/s/ Thomas M. Robins

THOMAS M, ROBINS,
Major General,
Deputy Chief of Engineers,




ANNUAL COSTS, BONNEVILLE PROJECT

Based on Specific Power Costs of

$38,340,261, plus
half of Joint Costs, $20,308,047; Total %;3,#05,308.

A. Fixed Charges

l. Specific Power Facilities
a. Interest at 2.,5%
b. Amortization at 1.02581%
c. Total, Specific Power

Facilities

2, Half of Joint Facilities
a. Inberest at 2.59
b. Amorbization at 1.02581%
¢co Total, Half of Joint

» Facilities

3. Total, Fixed Charges

4, Total, Fixed Charges in § of
Capital Investment

B. Operation and Maintenance
l. Specific Power Facllities
2. Half of Joint Facilities
3. Total, Operation and
Maintenance
4, Total, Q¢ & M. in % of
Capital Investment

Ce Interim Replacements
le Specific Power Facilities
2. Half of Joint racilities
3¢ Total, Interim Replacements
4, Total, Interim Replacements in
% of Capital Investment

D. Total Annual Costs

le Specific Power Facilities
2. Half of Joint Facilities

3o Total, Annual Costs

4. Total, Annuel Costs in g of
Capital Investmentd

$958,507
393,298
$1,351,805
509,201
208,937
718,138
277,500
122,500
311,393
31,421
1,940,698
872,059

EXHIBIT 7
(1 Sheet)

$2,069,943
34526

400,000

0.681

342,814
0.584

§25812!757

4.791
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ANNUAL GOS1S, BONNEVILLE TRANSWISSION SYSTEE
Case [ ~ Case TI
Bonneville Transmission Capital $42,660,000  $40,000,000
A+ PFixed Charges
1. Interest at 2.5% 41,066,500  $1,000,000
2. Amortization at 1.02581% 437,611 410,324
3. Total Fixed Charges $L,504,111 $1,410,324
4., TPixed Charges in % of Capital Investment 3.526 3.526
B. Operation and Maintenance
1., Transmission Expense )
a. Substationse/ 4 433,210  § 433,210
b. Transmission Lines 180,227 170,227/3
¢c. Distribution 6,367 6,367
d. Totel Transmission Expense $ 619,804 $ 609,304
2, Administrative and General 426,011 426,011
3., Sales Promotion 53,333 © 53,333
4, 'Customers' Accounting & Collections 23,648 23,648
5. Guards 34,000 34,000
6. Total Operation and Maintenance $1,156,796 $1,146,796
7. Total 0o & M., in % of Capital Investment 2,712 2.867
C. Interim Replacements
‘1. Total, at 1.659% $ 707,729 & 663,600
2. Interim Replacements in § of
Capital Investment ' 1.659 1.659
Ds Total Annual Costs
1. Total Annual Costs $3,308,636_  §3,2¢7,720
2. Total Annual Costs in % of j
Capltal Investment 7.897 84052

}/ Restatement of Table I, BPA Statement 19 (transmitted with Adminis-
trator's letter of December 9, 1944), showing annual costs, Bonneville
transmission system, for capital investment of $42,660,000 (Case I),
according to BPA suggestion; also anmual costs for capital investment
of 340,000,000 (vase II), as prepared in like manner by Commission's staff.

~/ No reduction in substation expense is assumed to result from elimination
of cost of one switching position at North Bonneville switching station,
and of one switching position at J. D. Ross substation.

2/ Transmission line expense was corrected for elimination of costs of
230-kv lines as follows: Half of Vancouver-Kelso line (22 mi.), and
half of one Bonneville-Vancouver line (18 mi.)., Keduction in trans-
mission line 0. & M. expense reckoned a8 $250 per mile; amount {10,000,
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FEDERAL POWER COMMISSION
SAN FRANCISCO REGIONAL OFFICE

December 12, 1944,

To: The Chief Engineer
Federal Power Commission
Washington, D. Ce.
(Through: Regional Administrator, San Francisco, California.)

Subject: Cost of Interim Replacements, Power Facilities and
Joint Facilities - Bonneville Dam Project.

Authority, Purpose, and Scope.

1, This memorandum deals with the estimated cost of replace-
ments, as necessary, of power facilities and joint facilities at the
Bonneville Dam Project during the 50-year amortization period
commenced July 1, 1944, It has been prepared as directed by Roger
B. McWhorter, Chief Engineer, for use in connection with the allo-~
cation to power development of a part of the costs of the Bonneville
Dam Project. The estimates of interim replacements presented here-
in conform to the following instructions:

(a) Based on a detailed analysis of depreciable items
and on estimated service lives thereof, determine the
average annual cost, during the amortization period, of
the replacements of power and joint facilities not in-
cludible in routine maintenance,

(b) Assume the capital investment in power facilities
and joint facilities to be amortized during a 50-year
period, beginning July 1, 1944,

(¢) Use an interest rate of 24 percent per annum.

(d) Assume the cost of each new replacement to be the
same as the cost of the item replaced,

' 2, The Bonneville Act approved August 20, 1937 (50 Stat. 731)
states: WRate schedules shall be drawn having regard to the recovery

# % % of the cost of producing and transmiiting such electric energy,
including the amortization of the capital investment over a reasonsable
period of years.% The anmial costs to be recouped in rates during the
amortization period are comprised of (a) interest, 2,5 percent, (b)
amortization, 1,025806 percent, (c¢) operation and maintenance expense,
(d) general expense, and (e) interim replacements expense, If both full
depreciation and amortization of capital were included in the power
cost determinations, it would result in unwarranted duplication,




However, a certain amount of duplication is unavoidable, since it
will be necessary to replace & part of the original facilities dur-
ing the amortization period, as the result of physical or function-
al causes. The items replaced during the amortization period are .
referred to herein as interim replacements.

3. The term "interim replacement expense¥ has been adopted
to differentiate this expense from depreciation expense of which
it is a part. The interim replacement reserve to which the interim
replacement expense annuity would be credited, is assumed to bear
interest of 25% compounded annually. The accruals to this reserve
(including interest), are of such amount that during the 50-year
amortization period they a i/estimated to exactly equal the original
cost of all items replaced,=/ plus cost of removal, less salvage.

4, The determination of the annuity for interim replacements
applicable to a 50-year amortization period beginning July 1, 1944
necessitates treating the replacements made prior to this date as’
~expense items. It is necessary therefore to eliminate these costs
from the total operating expenses as reported, when estimating operating
expenses tor the future; otherwise there would be some duplication
in the anmuity set up for interim replacements. This edjustment will
be shown later in detail under the discussion of operating expenses.

Status of Development

5. The ultimate development of Bonneville Dam Project as
now planned, is substantially'complete. The house unit and the
ten main generating units have been in operation since December
1943, The date each unit individually became operative is reported
by the Corps of fEngineers as follows:

l/ Items which are retired from capital but not replaced are not
covered by the replacement annuity; however, the original cost
of these items would be amortized.




Dates Units Became Uperative

Kind Date Name Plate
and No. Operative Rating (kw)
House unit 0 Sept. 28, 1937 4,000
Mein unit 1 July 18, 1938 43,200
BU T 2 June 6, 1938 43,200
nooow 3 Jan, 9, 1941 54,000
" " 4 Dec. 23, 1940 54,000
" " 5 Septe 5, 1941 54,000
" " 6 May 18, 1942 54,000
" " 7 March 31, 1943 54,000
" " 8 June 15, 1943 54,000
e 9 Sept. 15, 1943 54,000
" n 10 Dec., 14, 1943 54,000

Total, Units 1 to 1V, inclusive , , . . . . . . . . 518,400

6. Although a separate initial operation date is shown for
each unit, the construction periods of units 3 to 6 inclusive and
of units 7 to 10 inclusive overlapped, making precise division of
costs impracticable. - For the purposes of ocost determination three
dates were adopted, each being the average of the dates the units
in the respective group went into operation. The date each group
of units is considered to become operative, the corresponding
direct costs, and the total costs, including interest during con-
struction, are shown in Table 1.

7. The weighted average age, as of July 1, 1944, of the
capital in each major account classification was as follows:

Weighted Average
Age as of T/1/44
Classification Years

Navigation ® 66 ¢ 4 & s s 0 s s e s e 5 095
POWET o o o o o ¢ 6 o 664 6 ¢ « 6 ¢ ¢ o - 8
J Oint » & ¢ 6 o o o e & ¢ * ¢ O & 6 s 5 @ 68

TOt&lC&Pit&l....o...o.... 404
Procedure:

8, The more important steps followed in deriving the annuities
for interim replacements are listed below:

..3.. )




(a) Preparation of a list of the property items included
in the project;

(b) Determination of the direct costs chargeable against
each class of items;

(¢) Estimating the average life expectancy of each class
of items in the project;

(d) Estimating, by items, the percent of investment that
would be replaced during a 5U-year period subsequent to
initial installation, and of the weighted average date
future replacements would occur;

(e) Estimating the average age of items as of July 1, 1944; and

(£) Calculation of an annuity sufficient, with interest, to
equal the cost of each item replaced durlng the 50~year
amortization period,

, 9. 0(n February 24, 1944, a joint inspection of the Bonneville
Dam Project was made by representatives of the Corps of Ingineers,
and the Federal Power Commission. Following this inspection es-
timates were made for each of the 123 items of property considered,
of the percent of the investment in each item that would be retired
from capital, and the time at which the replacement would occur.
These estimates were based on a 50-year period beginning with the
installation of each item,

10, Subsequently, the list of property items was increased
to 144, and, on September 11, 12, and 13, 1944, representatives
of the Corps of Engineers, the Bonnev1lle Pouer Administration,
the U. S, Bureau of Reclamation, and the Federal Power Commission
met and reconsidered these former estimates, This group agreed
upon the depreclation lives applicable to the Bonneville Dam
Project, the amount of replacements that probably would be required
during a S0-year amortization period, and the weighted average

. period after installation at which replacements would occur. The

conclusions reached are summarized in Table 2, ¥Detailed list of
ma jor property units with estimates of Interim Replacements and

Depreciation Iives,*®

1l. The percentage of the total cost to be replaced and the
replacement periods of many of the items listed in Table 2 are
the same; therefore it was found convenient to group such items
for the purpose of computing the annuities, Straight line and
2% percent sinking fund annuity rates for these groups, twenty-five

-4




in all, are shown in Table 3, "Interim Replacement Anmuity
Rates Compared." These anauities have been computed on two

bases., The first is on the assumption that the amortization \

period for each item starts when the item becomes operative;

the second, on the assumption that the amortization period for
all items starts July 1, 1944, The effect of deferring the
starting date for amortization is to increase considerably the
amount of the annuity. This results from the fact that the
initial and subsequent replacements occur earlier in the period,
and from the fact that the number of replacements needed during
the amortization period may be increased. The procedure followed
in computing the annuities is illustrated in Table 4, WTypical
Procedure followed in Estimating Interim Replacement Annuities.”

12, Some parts of the Bonneville project were constructed
nearly seven years prior to July 1, 1944, Inasmuch as it is
not possible to make an accurate segregation of many of the items
by operation dates it was necessary to estimate the number of
years each group of items had been in operation prior to the
focal date (July 1, 1944). In order to obtain conservative
results, and to give some effect to the fact that the cost of
removal has in the past exceeded the salvage value by at least
10 percent, an age of 7 years as of July 1, 1944, was adopted
for the majority of the groups, excepting those pertaining to
power plant equipment,  For the latter, actual installation
dates were used as a guide,

13, After celculating the annuity percentage rates for each
group of items, the annuity applicable to each item of depreciable
capital was computed by applying the rate to the book costs as
recorded on June 30, 1944. The original computations were also
based on starting the amortization period for each item at the
time it became operative, Subsequently similar computations
were made, assuming the amortization period to begin July 1, 1944,

14. A summary showing the resulis of the two computations is
presented in Table 5, %Comwparison of Interim Replacement Costs,
based on Amortization psriod starting as property became operative,
with costs based on period starting July 1, 1944.% The costs shown
under Column 2 pertain to items a part or ail of which would be
replaced one or more times in & 50-year period starting with the
date each item becomes operative, Certain items take more than
one annuity rate. In these instances the cost of the item appears
in more than one group. An example is "Item 55 - Apartment Build-
ings including garages, heating plant, etc. - timber.® This item
is to be completely repleced in the 20th year with a more perma-
nent structure. The present buildings are estimated to require
replacements in the 10th year equal to 10 percent of the.investment,
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Two group rates were applied in this case, instead of setmnb up a
special group for this item.

15. The 23 percent sinking fund annuity needed for interim
replacements, based on starting the 50-year amortization period
when each item becomes operative, is $299,369 for power and joint
facilities. If the annuity starts July 1, 1944 and extends over
an amortization period 50 years from this date, then the total
would be §360,455.

16, The book costs used in the detailed initial computations
included "direct costs® only; a relatively minor amount of over-
head and the allowance for interest during consiruction were omitted.
Inasmuch as each item within a major account would be proportionately
increased by these two cost elements, correction factors were applied
to the original estimates., These factors are derived in Table 6, :
Summary of Annuities Required for Interim Replacements (Amortlzatlon
period starting July 1, 1944)." The new anmuity, based on the in-
clusion of omitted overheads and Interest During Construction, 2%
percent sinking fund calculatlions, and starting the amortlzation
period July 1, 1944, amounts to $374,235 for power and joint facili-
ties,

17. Table 7, "Ammuity for Interim Replacements Chargeable to
Power on Basis of Various Allocations of Joint Capital,” shows a
range of annuities, considering various percentages of the joint
facilities to be allocated to power. Inasmich as the interim re-
placement costs on the joint facilities are relatively small, the
amount of joint capital allocated to power does not materially
affect the total amount of the power anmuity.

Operating Expenses

18. As previously mentioned, in order to avoid the duplication
of a portion of interim replacement costs in the estimates of
future operating expenses, it is desirable to eliminate from the
operating expenses of past years the replacements charged thereto.
Table 8, "Amount of Replacement Costs Charged to Operating Expenses
_each Year," shows the operating expenses both as reported and with /
the interim replacements deducted. Retirements totaling $37,609.5 51
were included in operating costs during the period January 1, 1938
through June 30, 1944,

19. Also included in the operating expenses shown for this
period are the costs of extraordinary wartime defense precautions.
These amounted to $79,591.37 during the fiscal year 1942; $106,124,99
during the fiscal year 1943; and $31,181.54 cduring the period July 1
to December 31, 1943,

%/ Total retirements during period prior to July 1, 1944, amounted
tO %276’4990&)9

b




20. Uncleared overhead suspense items toballing $14,042,58,
will be spread to expense accounts in the near future. This will
increase the expenses shown for the period prior to July 1, 1944,
by this amount, The distribution of this amount to major accounts
is shown in Table 9,

Conclusions

l. In determining the average anmual financial requirements
for a 50-year amortization period beginning July 1, 1944, an allow-
ance for interim replacements should be made in the amount of
$375,000, This amount is based on the assumption that an interest
rate of 2-1/2 percent is to be applied anmually to the unamortized
capital in calculating the interest expense, This amount is also
based on the assumption that facilities will be retired from capital
at original cost, and that new capital additions and replacements
will be entered on the books at current costs.

2 The interim replacement annuities are assumed %o be
charged tc an interim replacement reserve which bears interest at
2-1/2 percent per annum, fWhen facilities are replaced, the original
cost, less net salvage, is charged against this reserve, This reserve
does not cover abandoned property.

3+ Replacements made prior to July 1, 1944, have been charged
directly to maintenance expense; these totalled $37,609.55. Con-
sideration should be given to these charges when estimating future
operating expenses, in order to avoid duplication of interim re-
placement costs. Unclassed suspense items totalling $14,042,58
will partially offset this amount.

/8/ lesher S. Wing

Lesher S. Wing
Senior Engineer




20, Uncleared overhead suspense items totelling $14,042.58,
will be spread to expense accounts in the near future. This will
increase the expenses shown for the period prior to July 1, 1944,
by this amount. The distribution of this amount to major accounts
is shown in Table 9,

Conclusions

1. In determining the average anmual financial requirements
for a 50-year amortization period beginning July 1, 1944, an allow-
ance for interim replacements should be made in-the amount of
$375,000, This amount is based on the assumption that an interest
rate of 2—1/2 percent is to be applied anmually to the unamortized
capital in calculating the interest expense., This amount is also
based on the assumption that facilities will be retired from capital
at original cost, and that new capital additions and replacements
will be entered on the books at current costs.

2+ The interim replacement annuities are assumed to be
charged to an interim replacement reserve which bears interest at
2-1/2 percent per anmum. When facilities are replaced, the original
cost, less net salvage, is charged against this reserve, This reserve
does not cover abandoned property.

3. Replacements made prior to July 1, 1944, have been charged
directly to maintenance expense; these totalled $37,609.55. Con-
sideration should be given to these charges when estimating future
operating expenses, in order to avoid duplication of interim re-
placement costs., Unclassed suspense items totalling $14,042.58
will partially offset this amount.

/s/ lesher S. Wing

lesher 8. Wing
Senior Engineer




Table 1

Bomrneville Bam Project
Cost as of June 30, 1okl

wlth KBstimeted Cost to Complete

Stage of Dovelopmeng

Firgt Step (Operetive 7=1-3€)
Direat Costs
Total i.nﬁle IeDoCQ

Second Step (Operative 7-1=41)

Direot Costs
Potal inele IaDwCe

'Third Step (Opsrativs Bidel3)

Dirsst Couts teo date

Totel inele I.DsCe te dete

Este Additionel Direst Cost
Total A.dﬂ.o inole IoDcCe
Potal EM St@p ineles I.DeCa

Fotal s of 6=30=lils plug
egtinated sost te commplete

Direet (Costs
TOt&l iﬂcle IoDec«s

54197 ,538
5,790,561

Weighted Averegs (§-months basis)

a8 of Tel=id,

Tilely

I.D.Co B Interest during constiustbiolnie

(Toits O = 10 imel,)

36,961,667  3B,Ll5,762 80,92L,567

38,213,031

3346

Power Joint Fobind

Havigati@n Facsilities |Fasilities Pr@jggg

{tmite O, 1, & ,2;) .

5,118,181 8,759,167 34,904,897 Lo 088 20¢

5,708,81L 9,229,013 36,777,811 51,715,083

: (ﬁgitﬁAiﬁhggﬁ & 6)

66,59 11,578,857 2,555,08l
68,615 11,953,587 2,657,865
(thite 7,8,9, & 18}

5,70 15,992,961 619,lpL 16,618,156

5,850 16,101,818 635,388 17,0L2,95

566,290 1,023,967

ho, 421,270 Bl lsk, 865

6861

52e7




Table 2
Bonneville Dam Projsct
Detalled List of Major Property Units with Estimstes
of Interim Replacements and Depreciation Lives
" (Amortization Period Assumed to Start
When Property Becomes Operative)

Bonnevills Interim Replacement Depreciation
Property Estimate: 50-year Iife Estimate
Unit No, Item period (ysars)

= Lands None None
* Flowsge Eassments ' None 100
* Reilroad Relocations None 100
% Highwey and Other Relocations None 100
# Protective Works, The Dalles Nons 100
# Reservoir Bank Protection None 100
% Grading, HMiecellaneous None 100
# Well Drilling, etc. None 100
# Conerste Levee Reteining Walls None 100
1. Powerhouse Structure, ineluding
excavation, etec, None 100
2¢ Fishway Structures = Concrste Nones 100
3. Tamner Creek Fishladder Structurs Consolidate with Item 2,
Le Spillwey Dam ~ Structure, incl, ,
: excevation, etc. None 100
6. . Concrete Substations Consolidate with Item 8,
7. Conecrete Bridges, roadway None 60
8, Concrete Control houses, etec. None 50
8., Concrste Manholes, Catchbasing 75% in 35 years (1 cycle) 40
10, Conerets and Tile Sewer Pipe 1 eycle in 20 years _20.]=/
11. Concerste Stoplogs 1 cycle in 50 ysars
(4bandon in 6th year) 50
12, Concrete Paved Roade, Walks 2 cycles, 20 years each - 20
# Concrete Retaining Wall 100
13, Brick Buildings Congolidate with Item 15, ,
14. Adollow Tile Partition Walls 20% in 25 years (1 cycle) 30
15, Briek Buildings, timber framed 1 eyele, 35 years 35
16. Exposed Structural Steel, Iron 10% in 25 years (1 cycle) 50
17. Submerged Steel, Iron 1 eyele, 30 years 30
18, Steel Tower and Gable River Gauges None (non-replaceable) 100
19, Steel Crene and Gate Rail None 100
20, Steel Stoplogs None 75
21. Galv, Steel Transuisslicn, Bus
Structures None 50
202/

22, Steel Repair Cailssons 1 cycle; 20 years




Bonneville Interim Heplacement Depreciation
Property Estimate: 50-year Life Estimate
Unit No, Item period (yeara)

- Lands None None
b Flowage Esgssments None 100
b Railroed Relocations . None 100
* Highway and Other Relocations None 100
# Protective Works, The Dalleg None 100
¥ Reservolr Bank Protection Nona 100
% Grading, Miecellanscus None 100
# Well Drilling, etc, None 100
# Concrete Leves Retaining Walls KNone 100
1. Powerbougse Struecture; including
excavation, etc. None 100
2¢ Fighway Structures - Concrete None 100
3o Tanner Creek Fishladder Structure Consolidate with Item 2,
4o Spillway Dam - Structure, inel. '
excavation, etc, None 100
6. Concrete Substations . Consolidate with Item 8,
7« Conorete Bridges, roadway None 60
8, Concrete Control houses, etc. None 50
9. Concrets Manholes, Catchbasins 75% in 35 years (1 cycle) 40
i0, Conerets and Tile Sewer Pipe 1 eycle in 20 years 20/
11, Conerete Stoplogs 1 cyele in 50 years
(Abandon in 6th year) 50
12, Concrete Paved Roads, Walks 2 cycles, 20 years each 20
# Concrete Retaining Wall 100
13. Brick Buildings Consolidate with Item 15,.
14. dollow Tile Partition Walls 20% in 25 ysars (1 cycle) 30
15, Brick Buildings, timber framed - 1 oyele, 35 years 35
16, Exposed Structursl Steel, Iron 10% in 25 years (1 cycle) 50
17. Submerged Steel, Iron 1 eyele, 30 years 30
18, Steel Tower and Cable River Gauges None (non-replaceable) 100
19, Steel Crane and Gate Rail None 100
20, Steel Stoploge None 75
21. Galv, Steel Transuissicn, Bua
Structures None 50
22, 1 cycle, 20 years 203/

Table 2

Bonneville Dam Project
Deteiled List of Major Property Units with Eatimates

of Interim Replacements snd De

preciation Lives

" (Amortization Period Assumed to Start
Fhen Property Becomes Operative)

Stesl Repair Calssons




Bonneville Interim Replacement *Depreciation
Property Estimate: 50-year Life Estimate
Unit No. Item period _(years)

23, Submerged Gates, Valves 1'cycle, 25 years 25
24. Steel Floor Gratings, Deck Plates None , 50
25, Steel Trash Scresns, Racks 1 cycle, 35 years 35
26, ~ Stesl Water Storage Tanks None 50
27. . Steel 0il Storage Tanks

(in Powerhouse) 10%, 30 years (1 cycle) 50
27a, Steel Gasoline Storage Tanks

(underground) 1 cycle, 30 years 30
28, Steel Fencing, Gates, Posts 3 cycles, 15 years each 15
29, Sheet Metal Roofs, Gutters (copper) 2 cycles, 20 years each 20
30, Galv, W,I, Heating Pipe, Fittings 1 cycle, 40 years , 40
31, Galv. W.I, Corrugated Culvert 1 cycle, 35 years 35
32. Exposed Steel, Iron Castings None 50
33. Plate Steel Pipe, Penstocks None 75
34a., Interior Piping and Plumbing

(Powerhouse) 10% in 25 years, cont, 50
34be. Outside Piping and Plumbing, inecl., - : '

Septic Tanks, etc. 1 cycle, 35 years 35
35, Pipe and Chain Hand Rail,

Stanchiong ‘1 cyele, 40 years 40
36, Lawn Sprinkler Systew R cycles, 20 years each 20
37. Steel and Timber Fish Traps,

Barriers 3 cycles, 15 years each 15
38, Swing Bridge Steel Str. ' 40
39, Powerhouse Intake Gates (steel) None 75
40, Spillway Dam Gates (steel) - None 75
40a. Spillway Temporary Supplementsl

Gate Sections None (Absndon) 10
41, Shiplock Mitre Gates 75
4L2a. Exposed and Submerged Oak Timber 2 cycles, 20 years each 20
42b, Dak Crane Rail Sleepers 1 eycle, 40 years 40
43.  Timber Stoplogs (Douglas fir) 3 cycles, 15 years eack 15
44s  Timber Gratings, Baffles 2 cycles, 20 years each 20
45. Log Booms, Floats, Rafts 4 cycles, 10 years each 10
46.  Creosoted Timber Piling (Pylons) None (part of foundations)
4ba. Creosoted Piling Foundetions 100
47,  Woodsn River Gauges 5 cycles, lat 8 years then

1O each 8

48, Wooden Water Storage Tanks None (to be abandoned) 20
45. Railway Trestle 15
50. Railway Bridge Decking 10
51,  Wooden Shelters, light Constr, 3 oycles, 15 years each 15
52. Residences, Washington Shore :

(timber) (Abandon in 20th year) 20% in 10 years (1 cycle) 20
53. Residences, Bonneville (timber) 30% in 25 years, cont, 40
54. Residence, Hill House (timber) None (to be abandoned) 15




Bonneville Interim Replacement Depreciation
Property Estimates 50-year Life Estimate
Uunit No. -+ ILtem period — (years) _
55. Apartment Buildings, incl. 20% in 10 years, 1 sycle; ‘
Garages, Heating Plant, ete. (Replace in 20th year,
“timber) 1 eycle) 20
56, Greenhouse, timber framed 2 cycles, 20 years each 20
57. Generstors snd controls 554 in 28 years, cont, 35
58, 0il Circuit Breakers 1 cycle, 35 years 35
59,  Transformers, Station and
Transmission 1 cycle, 35 years 35
60, Transformers, Distribution 2 cycles, 20 years sach 20
61, Switchboards, Cubicles 1 aycle, 35 years 35
62, Recording Instruments 1 cycle, 20 years 20
63, Electric Signal Devices 3 eycles, 15 years each 15
64, Communication Equipment, inecl.
Carrier phone, Radiophone 3 eycles, 15 years each 15
65. Enclosed Switchgear, Bus 10% in 30 years (1 oycle) 50
66, Lightning Arresters 50% in 25 years, cont. 25
67, Airbresk Switches 3 cycles, 15 years sach 15
68. High Tension Disconnects 1 cycle, 35 years 35
69. Potential Transformers 1 cycle, 30 years - 30
70. Current Transformers 1 cycle, 30 years 30
71, Neutral Grounding Reactors 1 cycle, 35 years 35
72. Meters, Distribution 1 cycle, 30 years 30
73. Elec. Motors and Controle 5
T4. Wiring and Conduit, Control 50% in 25 years (2 eycles) 35
75. Wiring and Control, Power 50% in 25 years (2 cycles) 35 /
76, Lighting Fixtures, Conductors, ﬁ
Conduit-Interior 75% in 25 years (2 cycles) 30
77, Lighting Fixtures, Conductors,
Conduit-Exterior 50% in 25 years (2 cycles) 30
78. Aviation Beacons, Floodlights
Searchlights, ete, 3 eycles, 10,15,20 yesars 10
79, Traffic Werning & Control Device 50
80, Storage Batteries, incl. Racks 4 eycles, 10 years each 10
8l, Storage Battery Chargers 1 cycle, 30 years 30
82, Gasoline-powered Motor Generators 1 cycle, 25 years 25
83, Laboratory and Testing Equipment 3 cycles, 15 years each 15
84. Distribution Lines, underground 2 cycles, 15, 20 years 15
85, Distribution Lines, overhead,
wood pole 1 cycle, 20 years 20
86, Heatings ' Controls, elements,
conductors 3 eycles, 15 years each 15
87, Heating Units, residential type 1 cycle, 12 years and 2 cycles,
15 years each 12
88, Electric water heaters, monel tank 2 cycles, 20 years each 20
89, Electric ranges 3 oyeles, 15 years each 15
90. Electric Refrigerators 3 oycles, 15 years each 15




Bonneville

Property

Unit No.

9l.
92.
93.

Yo
95,

96.
97,
98,
99.
100,
101.
102,
103,
104,
105,
1060

107.
108,
109,
110,
111,

112.

113,
114.
115.
116,
117,
118,
119,
120,
121, -
122,
123.
124.
125,
126,
127,
128,
129.

Item

Hydraulic turbines (Kaplan)

Turbine Governors, actuators

Pumps and Controls, Sump
(steady use)

Pumps and controls, deep well
(intermittent use)

Pumps and controls, oil circu-
lating

Elsctric Cranes and Derricks

Electric Hoists

Hand Hoists

Electric Elevators

Air Compressors and controls

Manometers, Flowmeters, Piezometers 15% in 5 years;

Machine Shop Tools, Equipment

Interim Replacement
Estimates 50-year

Depreciation
Life Estimate

0il Filters and Separators, fixed 1 cycle, 40 years
0il Filters and Separators, porbtable 2 cyeles, 20 years sach
Electric Ventilating Blowers, fans 1 cyele, 30 years

C0, Fire Extinguishing System,
ixed

Electric Sewasge Pumps

Oxygen Inhalators

Shiplock Gate Machinery

Swing Bridge Opersting Machinery

Travelling Wabter Screens and Misc.,

Submerged Equipment
Rubber Seals, exposed and
submerged
Expoged Copper, Bronze Brass
Fiber Conduit

. Canvas

Office Furniture, Fixtures
Hand-placed Riprap

Grevelled Roads, Walks
Bituminous Paved Roads, Walks
Vitreous ¥looring Tile

Rubber and Aspholt Flooring Tile
Submerged Vitrious Tile Gauges
Service Railroad Track

Link Belt Drive Chain

Enemel Metal Signs
Decompressi.on Chamber (Divers)
Platform Scales, Heavy Duty
Hydraulic Car Hoists, automotive
Electric Gasoline Service Pumps

_period (years)
50% in 40 years, cont. 4
1 cycle, 35 years 35
1 cycle, 35 years 35
1 cycle, 35 years 35
None 50
10% in 25 years, cont, 50
1 cycle, 35 years 35
1 cycle, 30 yesars 30
50% in 30 years, cont, 50
50% in 35 years, cont, 50

50% in 40 35
75% in 45 years, cont, 35
40
20
30

10% in 30 years, cont, 50 -
1 cycle, 35 years 35
3 cycles, 15 years each 15
35
25
2 cycles, 20 years each 20
3 cycles, 15 years each 15
104 in 25 years, cont, 50
None 75
None (to be abandoned) 6
1 cycle, 25 years 25
None 100
None (to be abandoned) 8
1 cycle, 40 years 40
None 75
2 cycles, 20 years sach 20
50
50% in 25 years, cont, 30
10
3 cycles, 15 years each 15
1 oycle, A0 years 40
None 50
None 50
2 cycles, 20 years each 20




Bonneville

Property
Unit No. Item

130, Portable Fire Extinguishers,
Fosmite, COp

131, Portable Fire Extinguishers
Pyrene, etc.
Motor Scooter

1/ Replace with long life item.
2/ Replace with 30 & yr. item,.

Interim Replacement
Estimate: 50-year
period -

3 eycles, 15 years each

3 oyules, 15 years each
3 cycles, 15 years each

Depreciation
Life Estinmate
(years)

15

15
15




Table 3
Bommeville Dem Projest
Interin Replegemsnt Annuity Rates Compared

s  Hetes Based
s Btarting Amnulty
Group 3 Then Item is

Rates Besed on

H

Replase~ ; 8tarting Amnultles
}
8

e oz cd VO @O OF

o % o8 8¢ o0 e

8 Operative ment 1/3 /bl
‘sbe Line2hH S.Fe Perieds 'Sto Line ‘2R SeFe
(1) &) (3] (&) (5) {6)
1 +Ok 02028 25 yr An. o056 0376
2 Wz HZIEZ2 1 oy=80 yr o0 ¢031
3 «Ol oO3lE5 2 ey=20 yr <Ol +0l123
L o0172  G028L1 6 yr-abe  oOR «03526
5 o2 JOLLB6 1 cy=35 yr 02 +0190
4 02 1 L0IT02 1 ey=25 yr 02 00226
7 a0kt 02928 2 oy=25 yr 04 «0O3LB
8 02 001681 1 ey=30 yr 02 002
9 06 5276 3 ay-15 yr <06 0628
10 206 05810 3 oyel0=15=
. ’ aO 996. &06%
11 08 07500 L oy=l0 y» 10 01063
12 o0l 003920 2 oy=-15=20 .05 o052
i3 06 05682 3 oy-12-15-
15 07 <0726
1!,5 02 903116 )X eye‘j g 02 «0353
16 02 01313 1 oy=lD yr 02 0156
16 02222 @@Lw L&S K2y Ao 0025 06131
17 o082 0289k 1 oy=8 yr o02° 0353
18 01080 9578 5 oy)B=lB8e
}28=38 '
Jdi <10 09378
-39 o0 O 5l 1 ey=10 yr o022 <0289
g0 02 02Ly i oy=15 yr 02 02897
21 <029l W Compopite 0510 «92901
22 003333 30 yr Ane o037 <0834

23 #6813 e@lml ) 15%¢zgyr~ 013 o127

eh <0207 sou@,;. Composite oO2LL5 01761
25 o0286 401821 35 yr dm. 0323 SO2158




Table 4
Bonneville Dam Pro ject
Typical Procedure Followed in Estimating
Interim Replacement Annuities

Group 3 2 cycles - 20 years each

First Cases Assume annuity for replacement starts
when unit becomes operative,

(1) Present worth of $1.00 20 years hence = $.610271 (1st Replacement)
(2) » " of $1.00 40 years " = $,372431 (2nd Replacement)
éj) Total present worth of 2 replacements .

4) 50 year annuity purchasable with

$1.00 interest at 2-1/2% $.0352681
(5) Replacement annuity rate 2-1/2% S.F.
basis: ,982702 x .0352581 = $.0346482
(6) Replacement annuity rate st. line basis:
2,00 = $.04

Second Case; Assume annuity for replacement starts
7 years after units become operative

(1) Present worth of $1.00, 13 years hence = $.725420 (1st Replacementg

(2 " " of $1,00, 33 " " $.442703 (2nd Replacement
(3) Total Present worth of 2 replacements "
(4) 50 year annuity purchasable with

$1.00, interest at 2-1/2% $ .0352581

(5) Replacement annuity rate 2-1/2% S.F.
‘basiss 1.168123 x ,0352581 =§ .0411858
(6) Replacement annuity st. line basis:
2,00 eb .04%

-

# If a replacement occurs before the twenty third year of the
amortization period then the annuity will be less for straight
line than for 2-1/2 percent sinking fund for that replacement,
and may reduce the composite annuity below that computed on
the sinking fund basis,




Table 5
Bonneville Dam Pro jeot
Interim Replacemmt Coats Based on Amortization Poriod

ne s Operative Gompared ¥
on Period shﬁ!ng July 1, iﬁ

T DIFest Tont 1+ Amount n t_innuity to Start "E Ttom Is Operative
1

Amulﬁ <5 . Bhﬂ: July 1, AG0NL
s of Items 1 Col. (1)

I
l i
¢+ Included in + Bubject to . Btui?t Line , 2-1/2% sdeE Fund ; ' strugt Lsm . 2-1@% smk__EifE Fund
Group 1 Study 2/ t Replac&ment Perosnt @ Amount oroen 1 Porcen are@t t

i e

(1) {e) 2) TI0T 1Y) '
1 1,838,321 27,119 L.000 9,885 2,928 7,256 b.56 11,269 3476 9,292
2 ) 27,97 77,988 2,000 5,560 2,152 5,902 3,00 8,240 3,10 8,618
i 239,997 239,997 L.000 9,600 3365 8,716 Lt- 9,600 ko123 9kBT
5 k4,583,920 4,582,91, 2,000 91,656 1.486 68,102 a.oo 91,658 1.90 87,075
6 16,38, 291,971 2,000 5,839  l.902 5,555 2,00 5,839 226 6,59
7 42,517 295,453 L.ooo 11,818 2,928 8,651 L4400 11,818 3.8 10,282
8 1,148,755 166,151 2,000 54329 1.681 2,798 - 2,00 5.52 2,00 3.329
9 260,905 260,905 6,000 15,654 5.276 13,765 6,00 15,4 6028 16,385
10 11,33 11,53 6,000 681 5,819 60 6,00 681 6,92 785
11 19,160 19,160 84000 1,533 74900 1,510 10400 1,916 10.63 2,037
12 57,001 57,001 L.o00 2,280 34920 2,2%; 5400 2,850 5420 . 2,94,
13 11,603 11,603 6,000 66 5.682 6715 700 812 7628

U, 3/ 23,209 3,581 2,000 70 3,116 108 2,00 70 3453 123
15 227,7h2 216,138 2,000  L,3e3 1313 2,838 2400 L,323 1.56 3,312

16 58,925 L5 2.222 982 1,227 sh2 2,50 1,105 131 579
17 4,24, 4,26, 2,000 85 2,89 123 2,00.. 85 3453 151

18 238 238 104000 o, 94378 2 10,00 el 9,378 22

g g 67 12,823 2,000 256 2,754 353 2.0 282 2489 37

21 737&9053’# L,262,133 2.9 125,306 24509 106,937 3,10 132,26 2,901 123,644

g; 173 . 19 59,432 34333 1,981 2,278 1..51& 3470 2,199 24338 1,390

2, 8n266-959 4,333,458, 2,07 85,563 1480 6155&1 2.5 88,663 - 1.761 72,791

25 29,120 1,560 2486 AT 1,821 265 3423 L70 2158 21l

Total 377,539 299,369 395, 113 360,455

é/ 58,560 of this smount iu elo Msted under Group 19,
3/ 58,560 % * " Group 2
23’209 » " " n " L1 ) L} Group 15
23.209 " " 1 ] L] L] L] " m“p m
Buod on back costs reported on 6/30 end is exolusive of Interest During Construotion
a xinor amount of overhead. st of nondepreciadble items, and of items having a
11“ of over 50 years are mot insluded.




Table 6

' Bonneville Dam Project
Summary Of Anpuities Reguired For Interim Replacements

3 (amortization Period Starting July 1, 1944)

/

) Book Cost &30—44 Total Cost - Interinm Interim Composite
kajor Account Plus Cost to Complete Incl, Ratio Replacement Replacement Annuity
Classificstion (Excluding T.D.C.) I.DoC.  Colu4+Col.2  Annuity Annuity Rate

: Origingl Est. Final Egt. Final Est, : Bagis Col.2 Bagis Col.4 Col.7:Col,.4 .
(1) (2) (3) (4) (5) (6) (7 (8)
NAVIGATION FACILITIES 5,497,351 5,497,538 5,790,561 1,053337 (Not Est.) (Not Est.) (Not Est,)
POWER FACILITIES ‘ ‘
Generstion 34,388,289 34,445,898 35,623,866 1.035930 258,308 267,589 — .007512
Transmission 2,522,046 2,531,481 2,615,357 1.036998 42,092 43,6497 016689
Distribution 3,687 3,688 3,808 1,032818 150 155 040704
Total Power Facilitiss 36,914,022 36,981,067 38,243,031 1.036003 300,550 - 311,393 -008142
JOINT FACILITIES
Spillway Dam & Reservoir 28,001,426 28,001,800 29,454,042 1.051877 17,035 17,919 » 000608
Bradford Is. Closure 2,024,365 2,024,365 2,125,868 1,050141 1,046 1,098 000516
Total Dam & Reservoir 30,025,791 30,026,165 31,579,910 1.051759 18,081 19,017 .000602 -
Fishways 7,274,681 7,276,263 7,647,944 1,051310 22,511 23,666 . 003094,
Buildings & Grounds 1,143,325 1,143,334 1,193,420 1,043815 19,313 20,159 .016892
Total Joint Facilities 38,443,797 38,445.762 40,421,274 1.051438 59,905 62,842 001555
Total All Facilities .
Excluding Navigation 75,357,819 75,426,829 178,664,305 1.043877 - 360,455 374,235 004757
Grand Total All Famcilities 80,855,170 80,924,367 84,454,866  1.044520 (Not Est.) (Not Est.) (Not Est.)




Tabls 7
‘ Boaneville Dam Project
Annuity for TInterim Revnlacements Chargeable to Power
on Basls of Various Allocabions of Joint $spitsl
(2-1/2 percent S.F. Basis)

Joint Facilities Percentage of Joiat Facilities Allocated to Power

Percentage Allocated to Fower __ 13 2 3 &, 5] 60 70 30 ) 130

12,568 18,853 25,137 31,421 37,705 43,989 50,274 56,558 62,842

keplacement Anmuity Allocated 6,28,
to Power

Direct Power Facilities

Replacement Annuity 311,393 311,393 311,393 311,393 311,393 311,393 311,393 311,393 311,393 311,393

Total Chargeabls to Power 317,671 323,961 330,246 536,530 342,814 349,098 355,382 361,657 367,951 374,235

- - m e —— 4 A o s s




Table 8
Bonneville Dam Project
Amount of Replacement Costs

Charged to Operating Expenses Each Year

(Poriod 1/1/38 to 6/30/4%)

‘ Navigation Power Joint Total
Operation:
1938 44134632 1,609.71 19,474.93 25,218,96
1939 11,355,92  37,622.02  63,882,19 112,860,13
1940 13,151.06  46,415.38  58,808,37  118,374.81
1941 15,681,92  34,930.22  88,466.64 139,078,78
1942 38,977.03 121,122,7L  133,393.47 293,493.21
1943 46,835.86 164,086.28 132,767.80  343,689.9
© 1944 34,739:58  197,502.39  111,025.44 352,262,41
Total 164,875.69 603,288,7L 7,818,84 1,375,983.24
Maintenance:
1938 A8 reported 2,994492 - 6,173.78 9,168,70
Less: Charges to Depr. Reserve - - - -
) 2: 994092 - 6:.173978 93168.70
1939 As reported 13,192,59  40,752:96 56,812.61 - 110,758.16
Less: Charges to Depr., Reserve - - - -
13,192,59  40,752,96 __ 56,812,61  110,758,16
1940 As reported 45,991,02  50,833.87  84,786.70 181,611.59
Less: Charges to Depr, Reserve 2,984437 44153,73 16,870.42 24,008,52
1941 As reported 28,157.89  41,003,16  88,006,30 157,167.35
Less: Charges to Depr. Reserve 1,350.68 1,713.52 6,070.45 9:134.65
26,807.21  39,289,64 81,935.85 148,032,70
1942  -As reported 18,977.48  33,316.72  46,063.82  98,358.02
Less: Charges to Depr. Reserve 243,05 -1 59,39 ~25.45 58.21
: 18,734ek3  33:476.11 £6,089,27 _ 98,299,81
1943 As reported 15,300.36  40,717.26 57,135.67 113,153.29
‘Less: Charges to Depr. Reserve 3537732 160,80 54712 4 ,085424
11,923901& 40’556¢46 56,588055 109’068005
1944 As reported 395565085 114,189.44 105,653.81  259,409,10 -
Less: Charges to Depr. Reserve 233,25 - 89,68 -322,93
39,332,60 11%,189.4% _ 105,564.13 _ 250,086,17
Total Maintenance, as reported 164,180,111 320,813.41 444.632.69  929,626,21
Less: Charges to Depr. Reserve __ 8,188.67 5,868.66  23,552,22  37,609,55
155,991.44 314,944475  421,080.47 . 892,016.66

Data supplied by:
U.Se Engineer Office

Portland,

Oregon.

4 December 1944
Revised: 18 December 1944




Table 9
Bonneville Dam Project
Distribution of Uncleared Overheads
0 Chargeable to Cperation and Maintenance
(Period Prior to 7/1/44)

F.Y. 1943 FoY. 1944 Total
‘ Operation: ‘
. ' Navigation 351047 59779 949426
Power '
Generation 1,432.64 3,258.84 44,691.48
Transmission 162,96 289,46 452442
1,595460 3:548,30 5,143,490
Joint
Dam, Reservoir 393,95 720,34 1,114.29
Fishways 327.29 476.10 803.39
Buildings, Grounds 430,00 687.99 1,117.99
Total, Operation 3,098,311 6,030,52 9,128.83
Maintenance
Na.viga‘hion 80..].1 654035 734.48
Power
( Generation 112,36 1,695.87 1,808,23
Y Transmission 19.31 85,52 104,83
/ Distribution - - -
) 131,67 1,781,39 1,913.06
Joint .
Dam, Reservoirs 265,89 926,92 1,192.81
Fishways 193,69 429,69 623,38
"Buildings, Grounds 57.33 392,69 450,02
516.91 1,749.30 2,266,21
Total, Maintenance 728,71 4 ,185.04 4,913.75
Total, Oper., and Maint, 3,827.02 10,215,56 14,042,.58
. ' % Includes charges to
. Brad. Slough Closure: 12,29 19.47 31.76

Data supplied by:
U.S. Engineer Office
Portland, Cregon
15 December 1944

Note: Reported operation and
Maintenance expenses do
not include above overheads,.




EXHIBIT 10

(1 Sheet)
Bonneville Project
Columbia River, Qregon-Washington
NORMAT, ANNUAL OPERATION AND MATINTENANCE COSTS
As Estimated by the U.S. tngineer Department
and Reported to the Commission by
the Deputy Chief of Engineers
Powerhouse
Operatlon « « « o o o + » » » $170,000
Credit, Other Departments . . = 10,000
$L160 ,000 _
Maintenance « + ¢ ¢« o o o o o 94,000 $254,000
Transmission (Station)
Operation ® e o e+ 8 ¢ v s o e 3517,5'00 '
Maintenance . ¢ 4 @& ¢ e+ & ¢ @ 6’000 23_,5%
Tota.l, Power Plant o o « « o o ¢ s 6 ¢ o o LANC IR B $277,500
Dam and Reservoir
Operatdion o « + o o ¢ s o o s $ 25,000
Maintenance « o o ¢ o o o o o 1272500 $152,500
Fishways
Operation ® ¢ o ¢ s s o & v . $ 25,,000
Maintenance o+ o o« ¢ o o o s o 15,000 40,000
Buildings and Grounds
Operation e o e o o o & ¢ o @ $ 45’000
Mﬂintenww * & ¢ 0o e 2 & 8 7,500 52,500
Total, Joint FaCilitieS o o © © & 0 0 4 6 & o o & & @ 245000

Total, Power Facilities and Joint Facilities . . .

Navigation Facilities
Operation « + o »
Maintenance , o .

Grand Total .

Total Project:
Operation e ¢ o @
Maintenance . , .

Grand Totel .

.

*

« oo §

20,000

® 9 . L] L

? o o @

. FE2Z,500

50,000
. $572,500

$292,500
. 280,000
. 372,500~

1/

=" Doesg not include annual

costs for

replacements.




EXHIBIT 12
(1 Sheet)

Energy Generation
~ Bonnevilie and Grand Coulee Power Plants
Prior to July 1, 1944

Mscal Year Kilowatt=hours
Ended June 30 Bonneville Grand Coulee
1939 * & s+ s+ s o s 34, 2U2 s 800 « o o 0 -
1940 e o ¢« o s » 208,059,.'.00 ¢ & o+ o -
1941 & . 4 4 - . 894,214,500 + . . 7,455,000

1942 « o o 4 4 e o 1,807,309,000 + o . . 741,821,500
1943 o o o o o o o 2,801,480,400 + . . . 2,816,955,800
1944 . . L] L] L] L] L] 3,488)874,000 * * L] L] 5,750’949’&0

TO'bal e s+ ¢ e & @ 9,234,139’800 ¢ s s 0 9,317,18.‘.’900







